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DESCRIPTION

Field of the Invention

[0001] The present invention relates to novel cellulase enzymes, especially novel
endoglucanases including endoglucanase fusion proteins, preparations and compositions
containing these endoglucanase enzymes and fusion proteins, expression vectors, host cells and
methods for their preparation and uses of the cellulases, preparations and compositions in the
textile, detergent, and pulp and paper industries.

Background of the Invention

[0002] Cellulose is the major structural component of higher plants and occurs naturally in almost
pure form only in cotton fiber. It provides plant cells with high tensile strength helping them to
resist mechanical stress and osmotic pressure. Cellulose is a linear polysaccharide of glucose
residues connected by B-1,4 linkages. In nature, cellulose is usually associated with lignin
together with hemicelluloses, such as xylans and glucomannans. Cellulolytic enzymes hydrolyze
cellulose and are produced by a wide variety of bacteria and fungi. Cellulases are industrially
important enzymes with a current annual market value of about 190 million US $. In the textile
industry, cellulases are used in denim finishing to create a fashionable stone washed appearance
in denim cloths in a biostoning process, and they are also used, for instance, to clean fuzz and
prevent formation of pills on the surface of cotton garments. In detergent industry cellulases are
used to brighten colors and to prevent graying and pilling of garments. Cellulases are further used
in food industry and animal feed manufacturing, and they have a great potential in the pulp and
paper industry, for instance, in deinking to release ink from fiber surfaces and in improving pulp
drainage. The wide spectrum of industrial uses for cellulases has established a need for
commercial cellulase products containing different cellulase components and functioning optimally
in different pH and temperature ranges.

[0003] The practical use of cellulases is hampered by the nature of the known cellulase
compositions, which are often enzyme mixtures having a variety of activities and substrate
specificities. For this reason, efforts have been made to obtain cellulases having only the desired
activities. The unique properties of each cellulase make some more suitable for certain purposes
than others. While the enzymes differ in a number of ways, one of the most important differences
is the pH optimum. Neutral cellulases are most active in the pH range 6-8 and alkaline cellulases
in the pH range 7.5-10, whereas acid cellulases, having the pH optimum at pH 4.5-5.5, show very
low activity levels at higher pH values. Neutral and acid cellulases are especially useful in the
textile industry. In fabric treatment cellulases attack the chains of cellulose molecules that form the
cotton fibers, thereby affecting the characteristics of the fabric.

[0004] In textile industry "stone washed" look or an abraded look has been denim producers'
interest in recent years. Traditional stone washing with pumice stones reduces the strength of
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fabric and burdens the laundering apparatuses. The trend has been towards enzymatic denim
finishing processes and cellulases have replaced or are being used together with pumice stones
to give the fabric its desired "worn" look. Controlled enzyme treatments result in less damage to
the garments and machines and eliminate the need for disposal of stones.

[0005] Additionally, textile industry uses cellulases in biofinishing, i.e. to create permanent
improvement of depilling and improved pilling resistance, cleared surface structure by reduced
fuzz, improved textile handle, such as softness, smoothness and a silkier feel, improved
drapability and brighter colors of the textile and improved moisture absorbability.

[0006] Cellulases applied in denim treatment are usually divided into two main groups: acid and
neutral cellulases. Acid cellulases typically operate at pH 4.0-5.5 and the neutral cellulases in the
range of pH 6-8. Acid cellulases used in biostoning mainly originate from Trichoderma reesei
(sexual form Hypocrea jecorina) and the neutral cellulases come from a variety of fungi, including
genera of Melanocarpus, Humicola, Myceliophthora, Fusarium, Acremonium, and Chrysosporium
(Haakana et al. 2004). T. reesei enzymes include, e.g., cellulases from the glycoside family 5
(endoglucanase II, EGII), family 7 (cellobiohydrolase I, CBHI) and family 12 (endoglucanase llI,
EGIII; Ward et al. 1993), and the neutral cellulases, most often endoglucanases, from family 45
and family 7 (Henrissat, 1991; Henrissat and Bairoch, 1993, 1996).

[0007] Cellulases comprise a catalytic domain/core (CD) expressing cellulase activity. In addition
to the catalytic domain the cellulase molecule may comprise one or more cellulose binding
domains (CBDs), also named as carbohydrate binding domains/modules (CBD/CBM), which can
be located either at the N- or C-terminus of the catalytic domain. CBDs have carbohydrate-
binding activity and they mediate the binding of the cellulase to crystalline cellulose but have little
or no effect on cellulase hydrolytic activity of the enzyme on soluble substrates. These two
domains are typically connected via a flexible and highly glycosylated linker region.

[0008] Cellulases that attack primarily on the surface of the fiber are especially useful in stone
washing of denim dyed with Indigo dye, as the dye is located on the surface of the fiber. When
used to treat cotton fabric, acid cellulases generally require a shorter washing time than neutral
cellulases. Acid cellulases are especially used in biofinishing (depiling) and also in denim
treatment (biostoning).

[0009] Endoglucanases (EGs) in connection of the present invention mean enzymes classified as
E.C. 3.2.1.4 and are one of the three types of cellulases generally needed for the biological
conversion of cellulose to glucose. Endoglucanases cut internal beta-1,4-glucosidic bonds,
whereas cellobiohydrolases cut the disaccharide cellobiose from the end of the cellulose polymer
chain and beta-1,4-glucosidases hydrolyze the cellobiose and other short cello-oligosaccharides
to glucose. Some naturally occurring endoglucanases have a cellulose-binding domain (CBD),
while others do not.

[0010] Also endoglucanases are widely used in textile, detergent, and pulp and paper industry.
For instance, endoglucanases of the cel45 family (EGs fam 45) are described e.g. in U.S. Patent
No. 6,001,639, which describes enzymes having endoglucanase activity and having two
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conserved amino acid sequences. Uses in textile, detergent, and pulp and paper applications are
generally discussed and treating of lignocellulosic material is mentioned. WO 2004/053039 is
directed to detergent applications of endoglucanases. U.S. Patent No. 5,958,082 discloses the
use of endoglucanase, especially from Thielavia terrestris in textile applications providing stoned
washed or abraded look of twill jeans. EP 0495258 relates to detergent compositions containing
Humicola cellulase. U.S. Patent No. 5,948,672 describes a cellulase preparation containing
endoglucanase, especially from Humicola and its use in textile and pulp applications.
WO098/12307 provides endoglucanase variants from e.g. Thielavia terrestris and Myceliophora
themophila for use in textile applications. Also a recombinant endoglucanase of Acremonium is
disclosed. It does not show high identity to that of the present invention.

[0011] EG:s and EG-enriched compositions and concentrates are also commercially available.

[0012] However, there is a continuous need for improved cellulases, including endoglucanases
that are more efficient in fabric treatment and in other fields, where cellulases traditionally are
used. In particular, there is a continuous need for more efficient cellulases to improve the process
economics.

[0013] The present invention aims to meet this need.

Brief description of the invention

[0014] An object of the present invention is to provide novel endoglucanases and endoglucanase
fusion proteins having improved hydrolytic properties for use in textile industry, especially in cotton
finishing processes, such as in depilling, and stone washing denim, and for use in detergent
compositions as well as in other fields. The novel endoglucanases and endoglucanase fusion
proteins of the invention have the advantage of being active at acid and neutral pH values, they
have highly improved performance in textile biofinishing and biostoning applications and in
detergent applications. When used in treating cellulose-containing textile materials, the novel
endoglucanases and endoglucanase fusion proteins provide a smooth feel, improved appearance
and softness as well as permanent depilling to the textile. With the improved efficiency of the
endoglucanases of the invention, the use of the enzymes is significantly more economical.
Additional advantages are achieved also in terms of logistics and the storage of the enzyme
products, when smaller amounts of the enzyme product are needed. Furthermore, the novel
endoglucanases and endoglucanase fusion proteins of the present invention, as being acidic, act
more rapidly, affording time- and cost-effective treatment procedures and savings in equipment
as well as treatment facilities.

[0015] A further object of the present invention is to provide polynucleotides encoding the novel
endoglucanases and endoglucanase fusion proteins of the present invention.

[0016] A still further object of the present invention is to provide novel expression plasmids or
vectors containing such polynucleotides, useful for the production of the novel endoglucanases
and endoglucanase fusion proteins of the present invention, as well as novel hosts transformed
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with said expression plasmids.

[0017] A still further object of the present invention is to provide enzyme preparations, which
contain one or more novel endoglucanases and endoglucanase fusion proteins having improved
hydrolytic properties.

[0018] A still further object of the present invention is to provide methods of using the enzyme
preparations and the endoglucanases and endoglucanase fusion proteins for finishing of textiles,
especially for biofinishing and biostoning of denim.

[0019] Astill further object of the present invention is to provide means for the use of the enzyme
preparations of the invention in detergent compositions.

[0020] The present invention relates to an endoglucanase polypeptide comprising cellulolytic
activity and being selected from the group consisting of:

1. a) a polypeptide comprising an amino acid sequence having at least 95% sequence identity
to SEQ ID NO: 2;

2. b)a polypeptide of a) lacking the carbohydrate binding domain, or the carbohydrate binding
domain and the linker region..

[0021] The present invention further relates to an endoglucanase fusion protein comprising a
cellulolytically active fragment of a polypeptide having an amino acid sequence having at least 78
% sequence identity to SEQ ID NO 2, attached to a heterologous carbohydrate binding domain
(CBD).

[0022] The present invention also relates to an endoglucanase fusion protein comprising an
amino acid sequence derived from a polypeptide comprising an amino acid sequence having at
least 95% sequence identity to SEQ ID NO: 2 attached to a carbohydrate binding domain. The
fusion protein may additionally comprise a linker region.

[0023] The present invention further relates to an isolated polynucleotide encoding the above
defined endoglucanase polypeptide or fusion protein. Especially the invention relates to a
polypeptide selected from the group consisting of:

1. a) a nucleotide sequence of SEQ ID NO: 1, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:
36, SEQ ID NO: 37, or SEQ ID NO: 38;

2. b) a complementary strand of a);
and

3. c) a sequence that is degenerate as a result of the genetic code to any one of the
sequences as defined in a), or b).

[0024] The present invention further relates to an expression vector comprising the above
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defined polynucleotide sequence.

[0025] The present invention further relates to novel hosts transformed with the vectors of the
invention, especially hosts that are capable of high level expression of the endoglucanase or
endoglucanase fusion protein of the invention.

[0026] The present invention further relates to an enzyme preparation, which contains one or
more endoglucanases or endoglucanase fusion proteins of the invention.

[0027] The present invention further relates to methods for using the enzyme preparations of the
invention for the biofinishing of textiles, especially for depilling.

[0028] The present invention further relates to methods for using the enzyme preparations of the
invention for the finishing of textiles, especially for biostoning of denim.

[0029] The present invention further relates to the use of the enzyme preparations of the
invention in detergent compositions.

[0030] The present invention still further relates to an Escherichia coli strain having accession
number DSM 17324, DSM 18813, DSM 18814, DSM 18815, DSM 18816 or DSM 18817.

Brief description of the drawings

[0031]

Figure 1 illustrates the schematic picture of the expression cassettes used in the transformation of
Trichoderma reesei protoplasts for production of Acremonium thermophilum cellulases of the
invention. The recombinant genes were under control of T. reesei cbhl/cel7A promoter (cbhl
prom) and transcription termination was ensured with the addition of the T. reesei cbhl terminator
(cbhl term). The amdS gene (amdS) was included for selection of the transformants.

Figure 2 illustrates the pH dependency of the heterologously produced A. thermophilum EG_40
and EG_40_like cellulases by determining from the culture supernatant using CMC as substrate
in a 10 min reaction at 50°C (A). The temperature optimum of EG_40 and EG_40_like cellulases
was determined at pH 5.5 and 5, respectively. The reaction with CMC as a substrate was
performed for 60 min. BSA (100 pg/ml) was added as a stabilizer. (B).

Figure 3 shows the performance of EG_40 celluase in biostoning at different temperatures
evaluated by measuring the color.

Figure 4 shows the biostoning effect of a mixture of EGII enriched and EG_40 concentrates as
compared to a prior art EGll-enriched concentrate.

Figure 5 shows series of photographs showing the depilling effect of an endoglucanase of the
invention.
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Detailed description of the invention

[0032] The present invention is based on efforts to find further improved cellulases for use in
textile industry. Surprisingly it was found that, starting from an Acremonium species, novel
endoglucanases could be isolated and recombinant enzymes could be produced, which
endoglucanases not only have an acceptable temperature profile but also show unexpected
favorable depilling performance and are at least four times as efficient as a commercial EG-
containing preparation. Additionally, the novel endoglucanases showed excellent biostoning
properties as compared to prior art cellulases.

[0033] Accordingly, the present invention relates to an endoglucanase polypeptide comprising a
fragment having cellulolytic activity and being selected from the group consisting of:

1. a) a polypeptide comprising an amino acid sequence having at least 95% sequence identity
to SEQ ID NO: 2, and

2. b) a polypeptide of a) or b)lacking the carbohydrate binding domain, or the carbohydrate
binding domain and the linker region.

[0034] In one preferred embodiment of the invention said amino acid has at least 98 % sequence
identity to SEQ ID NO: 2.

[0035] In yet another preferred embodiment of the invention said amino acid has SEQ ID NO: 2.

[0036] In yet another preferred embodiment of the invention said fragment has the amino acid
sequence of SEQ ID NO: 17 or SEQ ID NO: 19.

[0037] In yet another preferred embodiment of the invention the polypeptides are obtainable or
originate from an Acremonium sp., preferably from Acremonium thermophilum.

[0038] The endoglucanase polypeptides of the present invention are preferably recombinant
polypeptides. The recombinant polypeptides may be produced in a heterologous host or in a
genetically modified homologous host.

[0039] According to one particular embodiment of the invention the endoglucanase polypeptide
is a modification of a polypeptide having at least 95% sequence identity to SEQ ID NO: 2, wherein
the carbohydrate binding domain CBD has been replaced by a heterologous CBD. In addition the
linker region and/or signal sequence may be replaced by a heterologous linker region and/or
signal sequence. These modified endoglucanases are also encompassed herein by the term
endoglucanase fusion protein. In one preferred embodiment of the invention, the modified/fused
endoglucanase has SEQ ID NO: 39, SEQ ID NO: 40 or SEQ ID NO: 41.



DK/EP 1969123 T3

[0040] In one particular embodiment of the invention the fusion protein is an endoglucanase
fusion protein comprising a cellulolytically active fragment of a polypeptide having an amino acid
sequence having at least 95 % sequence identity to SEQ ID NO 2, and a heterologous
carbohydrate binding domain (CBD), wherein the heterlogous CBD and the optional linker region
are derived from Trichoderma reesei CBHI, Chaetomium thermophilum CBHI, or Acremonium sp.
xylanase. "Heterologous" as used in the present context means that the CBD and possible linker
part of the endoglucanase fusion protein are obtained from another organism and attached to the
cellulolytically active core of the endoglucanase by gene modification. Especially the fusion protein
comprises an amino acid sequence that has at least 71% sequence identity to SEQ ID NO: 39, at
least 69% sequence identity to SEQ ID NO: 40, or at least 69% sequence identity to SEQ ID NO:
41. Especially the fusion protein comprises an amino acid sequence having 75, 80, 85, 90, 95, or
98% sequence identity to SEQ ID NO: 39, SEQ ID NO: 40 or SEQ ID NO: 41.

[0041] The present invention further relates to an isolated polynucleotide encoding the above
defined endoglucanase polypeptide.

[0042] Specifically in one embodiment of the invention the isolated polynucleotide has a
nucleotide sequence selected from the group consisting of:

1. a) a nucleotide sequence of SEQ ID NO:1, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:
36, SEQ ID NO: 37, or SEQ ID NO: 38;

2. b) a complementary strand of a); and

3.¢) a sequence that is degenerate as a result of the genetic code to any one of the
sequences as defined in a), or b).

[0043] The present invention further relates to an expression vector comprising the above
defined polynucleotide sequence.

[0044] The present invention further relates to novel hosts transformed with the vectors of the
invention, especially hosts that are capable of high level expression of the endoglucanase or
endoglucanase fusion protein of the invention. According to a preferred embodiment of the
invention the enzymes are obtainable from Acremonium thermophilum strain ALKO4245
deposited as CBS116240.

[0045] The present invention further relates to an enzyme preparation, which contains one or
more endoglucanases or endoglucanase fusion proteins of the invention.

[0046] The present invention further relates to methods for using the enzyme preparations of the
invention for the biofinishing of textiles, especially for depilling.

[0047] The present invention further relates to methods for using the enzyme preparations of the
invention for the finishing of textiles, especially for biostoning of denim.

[0048] The present invention further relates to the use of the enzyme preparations of the
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invention in detergent compaositions.

[0049] The endoglucanase and endoglucanase fusion protein preparations of the invention are
especially useful in the textile and detergent industry. They are especially useful in the textile
industry for biofinishing of fabrics or garments, e.g., depilling, defuzzing, color clarification,
harshness reduction, creation of different finishes (for example, a 'peach skin,' 'worn out,' 'sand
washed,' or 'antique look' effect) and for biofinishing of yarn, for example, reduction of hairiness
and improvement of smoothness. Additional uses include the use in detergent compositions to
improve fabric care properties by antipilling, antigraying, color clarification and softening, and to
improve textile-cleaning effect, for instance soil removal. Additional uses further include the use in
biostoning of denim.

[0050] In cotton fabric, fuzz (microfibres) emerges from the surface, which may entangle during
processing, thus forming pills. Enzymes weaken the microfibres raising up from the surface and
shear forces of the treatment then remove them (Nierstrasz and Warmoeskerken, 2003). As used
in the present context the expression "biofinishing" (also called depilling, defuzzing or bi-
opolishing) refers to the use of enzymes in a controlled hydrolysis of cellulosic fibers in order to
modify the fabric or yarn surface in a manner that prevents permanently pilling, improves fabric
handle like softness and smoothness, clears the surface structure by reducing fuzzing, which
results in clarification of colors, improves the drapability of the fabric, improves moisture
absorbability, which may improve also the dyeability. Cellulase enzymes are used for treating or
finishing of cellulose-containing textile materials, such as cotton, flax, ramie, jute, viscose, modal,
lyocell and cupro, or blends thereof.

[0051] As used in the present context the expression "biostoning” of fabric or garment means the
use of enzymes in place of, or in addition to, pumice stones for the treatment of fabric or garment,
especially denim.

[0052] As used in the present context the expression "backstaining" refers to the tendency of
released dye to redeposit on the surface of the fabric fibers.

[0053] As used in the present context the expression "detergent” refers to a cleansing agent that
can contain surface active agents (anionic, non-ionic, cationic and ampholytic surfactants),
builders and other optional incredients such as anti-redeposition and soil suspension agents,
optical brighteners, bleaching agents, dyes and pigments and hydrolases. Suitable listing of the
contents of detergents is given in U.S. Patent No. 5,433,750, a suitable list of surfactants is given
in U.S. Patent No. 3,664,961.

[0054] The biological activity of an endoglucanase is its catalytic activity, and/or its ability to bind
to cellulosic material. Cellulolytic activity of an endoglucanase is its hydrolytic activity.

[0055] As used in the present context the expression "Acremonium sp." refers especially to a
filamentous fungal genus having the characteristics of the strain CBS 116240. This strain is
presently classified as A. thermophilum.
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[0056] As used in the present context "polynucleotide” refers to both RNA and DNA, and it may
be single stranded or double stranded. The polynucleotide may also be a fragment of said
polynucleotides comprising at least 20 nucleotides, e.g. at least 25, 30 or 40 nucleotides.
According to one embodiment of the invention it is at least 100, 200 or 300 nucleotides in length.
Further the polynucleotide may be degenerate as a result of the genetic code to any one of the
sequences as defined above. This means that different codons may code for the same amino
acid.

[0057] The novel polypeptides may also be variants of said polypeptides. A "variant" may be a
polypeptide that occurs naturally e.g. as an allelic variant within the same strain, species or
genus, or it may have been generated by mutagenesis. It may comprise amino acid substitutions,
deletions or insertions, but it still functions in a substantially similar manner to the enzymes
defined above i.e. it comprises a fragment having cellulolytic activity.

[0058] An expression vector is a cloning plasmid or vector capable of expressing DNA encoding
the endoglucanases and endoglucanase fusion proteins of the invention after transformation into
a desired host. When a fungal host is used, the gene of interest is preferably provided to a fungal
host as part of a cloning or expression vehicle that integrates into the fungal chromosome, or
allows the gene of interest to integrate into the host chromosome, or as an autonomously
replicating plasmid. Sequences that are part of the cloning vehicle or expression vehicle may also
be integrated with said DNA during the integration process. In addition, in fungi the expression
vector or parts thereof can be targeted into predetermined loci.

[0059] The DNA encoding the endoglucanases and the endoglucanase fusion proteins of the
invention is also preferably placed under the control of (i.e., operably linked to) certain control
sequences such as promoter sequences provided by the vector (which integrate with the gene of
interest). Alternatively, the control sequences can be those at the insertion site.

[0060] The expression control sequences of an expression vector will vary depending on
whether the vector is designed to express a certain gene in a prokaryotic or in a eukaryotic host
(for example, a shuttle vector may provide a gene for selection in bacterial hosts). Expression
control sequences can contain transcriptional regulatory elements such as promoters, enhancer
elements, and transcriptional termination sequences, and/or translational regulatory elements,
such as translational initiation and termination sites.

[0061] A polynucleotide molecule, such as DNA, is said to be "capable of expressing" a
polypeptide if it contains expression control sequences which contain transcriptional regulatory
information and such sequences are "operably linked" to the nucleotide sequence which encodes
the polypeptide.

[0062] An operable linkage is a linkage in which a sequence is connected to a regulatory
sequence (or sequences) in such a way as to place expression of the sequence under the
influence or control of the regulatory sequence. Two DNA sequences (such as a promoter region
sequence linked to the 5' end of the protein encoding sequence) are said to be operably linked if
function of promoter results in the transcription.
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[0063] The vectors of the invention may further comprise other operably linked regulatory
elements, such as enhancer sequences.

[0064] In a preferred embodiment, genetically stable transformants are constructed whereby the
DNA encoding the endoglucanases or endoglucanase fusion proteins of the invention is
integrated into the host chromosome by transformation with a vector, which harbors sequences
promoting integration of said vector into the chromosome.

[0065] Cells that have stably integrated DNA encoding the endoglucanases or the
endoglucanase fusion proteins of the invention into their chromosomes are selected by also
introducing one or more markers, homologous or heterologous, which allow for selection of host
cells which contain the expression vector in the chromosome, for example the marker may
provide biocide resistance, e.g., resistance to antibiotics, or heavy metals, such as copper, or
markers complementing an auxotrophic mutation in the host chromosome, and the like. The
selectable marker gene can either be directly linked to the DNA gene sequences to be expressed,
or introduced into the same cell by co-transformation.

[0066] Once the vector or DNA sequence of the invention containing the construct(s) is prepared
for expression, the DNA construct(s) is introduced into an appropriate host cell by any of a variety
of suitable means, including transformation as known in the art. After the introduction of the
vector, recipient cells are grown in a selective medium, which selects for the growth of
transformed cells.

[0067] Suitable expression and production host systems are for example the production system
developed for the fungus host Trichoderma (EP 244 234), or Aspergillus production system, such
as A. oryzae or A. niger (WO 9708325 and WO 9533386, U.S. Patent No. 5,843,745, U.S. Patent
No. 5,770,418), or the production system developed for Fusarium, such as F. oxysporum
(Malardier et al, 1989). Suitable production systems developed for bacteria are a production
system developed for Bacillus, for example B. subtilis or for E. coli or for actinomycete
Streptomyces. Suitable production systems developed for yeasts are systems developed for
Saccharomyces, Shizosaccharomyces or Pichia pastoris. Production systems in some other
microbes or in mammalian cells or in plants are also possible.

[0068] Expression of the cloned gene sequence(s) results in the production of the desired
protein, or in the production of a fragment of this protein. This expression can take place in a
continuous manner in the transformed cells, or in a controlled manner.

[0069] Fragments are understood to be parts of polypeptide or nucleic acid molecules long
enough to have the desired enzymatic properties or to code for the described endoglucanases or
endoglucanase fusion proteins or a biologically active fragment thereof. The term "degenerate”
means that the nucleotide sequence may vary as long as the encoded amino acid sequence is
the same. This is so, because there is more than one nucleotide triplet that codes for a single
amino acid.

[0070] As used in the present context the term sequence "identity” refers to the global identity
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between two amino acid sequences compared to each other from the first amino acid encoded by
the corresponding gene to the last amino acid. The identity of the full-length sequences is
measured by using Needleman-Wunsch global alignment program at EMBOSS (European
Molecular Biology Open Software Suite; Rice et al., 2000) program package, version 3.0.0, with
the following parameters: EMBLOSUMG62, Gap penalty 10.0, Extend penalty 0.5. The algorithm is
described in Needleman and Wunsch (1970). The man skilled in the art is aware of the fact that
results using Needleman-Wunsch algorithm are comparative only when aligning corresponding
domains of the sequence. Consequently comparison of e.g. cellulase sequences including CBD or
signal sequences with sequences lacking those elements cannot be done.

[0071] Cellulolytic enzymes useful for hydrolyzing cellulosic material are obtainable or originate
from Acremonium sp., preferably A. thermophilum. "Obtainable from" or "originating from" means
that they can be obtained from said species, but it does not exclude the possibility of obtaining
them from other sources. In other words they may originate from any organism including plants.
Preferably they originate from microorganisms e.g. bacteria or fungi. The bacteria may be for
example from a genus selected from Bacillus, Azospirillum and Streptomyces. More preferably
the enzyme originates from fungi (including filamentous fungi and yeasts), for example from a
genus selected from the group consisting of Thermoascus, Acremonium, Chaetomium,
Achaetomium, Aspergillus, Botrytis, Chrysosporium, Collybia, Fomes, Fusarium, Humicola,
Hypocrea, Lentinus, Melanocarpus, Myceliophthora, Myriococcum, Neurospora, Penicillium,
Phanerochaete, Phlebia, Pleurotus, Podospora, Polyporus, Rhizoctonia, Scytalidium, Pycnoporus,
Trametes and Trichoderma.

[0072] As used in the present context the expressions "enzyme preparation”, "cellulase
preparation” and "endoglucanase preparation” refer to any enzyme product, which contains at
least one endoglucanase or endoglucanase fusion protein of the invention. Thus, such an
enzyme preparation may be a spent culture medium or filirate containing one or more
endoglucanases or endoglucanase fusion proteins or one or more endoglucanases or
endoglucanase fusion proteins and other enzymes, an isolated endoglucanase or endoglucanase
fusion protein or a mixture of one or more endoglucanases or endoglucanase fusion proteins or a
mixture of one or more endoglucanases or endoglucanase fusion proteins and one or more other
enzymes. In addition to the endoglucanase activity, such a preparation may contain additives,
such as stabilizers, buffers, preservatives, surfactants and/or culture medium components.
Preferred additives are such, which are commonly used in enzyme preparations intended for the
application, where the enzyme preparation is used. The enzyme preparation may be in the form
of liquid, powder or granulate.

[0073] By "spent culture medium" is here meant the culture medium of the host comprising the
produced enzymes. Preferably the host cells are separated from the said medium after the
production.

[0074] The enzyme preparation may comprise one or more endoglucanases or endoglucanase
fusion proteins of the present invention or other cellulase enzymes together with one or more
endoglucanases or endoglucanase fusion proteins of the present invention. For example,
endoglucanases having different properties may be combined to make the enzyme preparation
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more useful for different conditions.

[0075] To obtain the enzyme preparations of the invention, the hosts having the desired
properties (that is, hosts capable of expressing economically feasible quantities of the
endoglucanases or endoglucanase fusion proteins of the invention) are cultivated under suitable
conditions, the desired enzymes are secreted from the hosts into the culture medium, and the
enzyme preparation is recovered from said culture medium by methods known in the art.

[0076] The enzyme preparation may comprise, in addition to the endoglucanase or the
endoglucanase fusion protein, one or more other enzymes, which may be for example amylases,
lipases, proteases, pectinases and/or oxidases, such as laccases and peroxidases. Alternatively,
before, during or after the treatment with the endoglucanase or the endoglucanase fusion protein
of the present invention, another enzyme treatment may be carried out. The enzyme treatment
may comprise, for example, one or more amylase treatments, one or more cellulase treatments
and/or one or more peroxidase and/or lac-case treatments. Which other enzymes are included to
the enzyme preparation or are used in the enzyme treatment, depends on the application.

[0077] The enzyme preparation can be the culture medium with or without the native or
transformed host cells, or is recovered from the same by the application of methods well known in
the art. However, because the endoglucanases or the endoglucanase fusion proteins of the
invention are secreted into the culture media and display activity in the ambient conditions of the
cellulolytic liquor, it is an advantage of the invention that the enzyme preparations of the invention
may be utilized directly from the culture medium with no further purification. If desired, such
preparations may be lyophilized or the enzymatic activity otherwise concentrated and/or stabilized
for storage. The enzyme preparations of the invention are very economical to provide and use
because (1) the enzymes may be used in a crude form; isolation of a specific enzyme from the
culture medium is unnecessary and (2) because the enzymes are secreted into the culture
medium, only the culture medium need be recovered to obtain the desired enzyme preparation;
there is no need to extract an enzyme from the hosts. Preferably the host for such production is
Trichoderma, and especially T. reesei.

[0078] The enzyme preparations of the invention may be provided as a liquid or as a solid, for
example, in a dried powder or granular or liquid form, especially non-dusting granules, or a
stabilized liquid, or the enzyme preparation may be otherwise concentrated or stabilized for
storage or use. It is envisioned that enzyme preparations containing one or more of the cellulases
of the invention can be further enriched or made partially or completely deficient in specific
enzymatic activities, so as to satisfy the requirements of a specific utility in various applications
e.g. in the textile industry. A mixture of enzyme activities secreted by a host and especially a
fungal host, can be chosen to be advantageous in a particular industrial application, for example
biofinishing and biostoning.

[0079] The enzyme preparations of the invention can be adjusted to satisfy the requirements of
specific needs in various applications in the textile, detergent or the pulp and paper industry.

[0080] Blends may be prepared with other macromolecules that are not necessarily all produced
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from the same host (for example, other enzymes such as endoglucanases, amylases, lipases,
proteases, pectinases and/or oxidases, such as laccases and peroxidases) or chemicals that may
enhance the performance, stability, or buffering of the desired enzyme preparation. Non-dusting
granules may be coated. Liquid enzyme preparations can be stabilized by adding a polyol such as
propylene glycol, a sugar or sugar alcohol, lactic acid or boric acid, or sodium chloride, according
to established methods.

[0081] Protected forms of the enzymes of the invention may be prepared as described in EP
238,216.

[0082] The enzyme preparations of the invention can contain a surfactant which can be anionic,
non-ionic, cationic, amphoteric or a mixture of these types, especially when used as a detergent
composition, Useful detergent compositions are described e.g. in WO 94/07998, U.S. Patent No.
5,443,750 and U.S. Patent No. 3,664,961.

[0083] If required, a desired enzyme may be isolated, and further purified in accordance with
conventional conditions, such as extraction, precipitation, chromatography, affinity
chromatography, electrophoresis, or the like. Isolated polypeptide in this context may simply mean
that the cells and cell debris have been removed from the culture medium containing the
polypeptide. Conveniently the polypeptides are isolated e.g. by adding anionic and/or cationic
polymers to the spent culture medium to enhance precipitation of cells, cell debris and some
enzymes that have unwanted side activities. The medium is then filtrated using an inorganic
filtering agent and a filter to remove the precipitants formed. After this the filtrate is further
processed using a semi-permeable membrane to remove excess of salts, sugars and metabolic
products.

[0084] The enzyme preparations of this invention are especially useful in textile industry
preferably in biofinishing and in biostoning or in detergent industry. Other useful areas are in pulp
and paper industry.

[0085] "Biofinishing" refers to the use of enzymes in a controlled hydrolysis of cellulosic fibers in
order to modify the fabric or yarn surface in a manner that prevents permanently pilling, improves
fabric handle like softness and smoothness, clears the surface structure by reducing fuzzing,
which results in clarification of colors, improves the drapability of the fabric, improves moisture
absorbability and which may improve also the dyeability.

[0086] Enzymatic depilling can be carried out at any stage during textile wet processing,
preferably after desizing and bleaching. The enzymatic process requires equipment with sufficient
shear forces and mixing such as jet winch or washing machine (Nierstrasz V.A. and
Warmoeskerken M.M.C.G., 2003).

[0087] Biofinishing is typically performed at about pH 4.0-6.0. The temperature of the reaction
can range from about 30°C to 70°C, and is preferably 50-60°C. The liquor ratio (the ratio of the
volume of liquid per weight of fabric) may range from about 3:1 to 20:1, preferably 5:1 to 10:1.
The incubation time is generally 15 to 90 minutes, preferably 30 to 60 min. The enzyme dosage
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depends greatly on the type of the fabrics, machinery, process conditions (pH, temperature, liquor
ratio, treatment time, denim load, process scale) and type of enzyme preparation and like. A
person skilled in art is capable in defining suitable dosages and conditions.

[0088] The endoglucanases and endoglucanase fusion proteins of the invention are especially
useful in the textile industry for biofinishing of fabrics or garments e.g. depilling, defuzzing, color
clarification, harshness reduction, the creation of different finishes (for example, a 'peach skin,’
'wornout,’ 'sand washed,' or 'antique look' effect) and biofinishing of yarn (for example reduction
of hairiness, improvement of smoothness). The endoglucanases and endoglucanase fusion
proteins of the present invention can be used in biofinishing in acid and in neutral conditions.

[0089] The endoglucanases and endoglucanase fusion proteins of the present invention are
useful in detergent compositions to improve fabric care properties by antipilling, antigraying, color
clarification and softening, and to improve textile cleaning effect, for instance soil removal.

[0090] Stone washing has three steps: desizing, abrasion and after-treatment. The first step,
desizing process is normally the first wet treatment of jeans and means the removal of starch or
other sizing agents applied usually to the warp yarns to prevent damage during the weaving
process. Alpha-amylases are used to remove starch-based size for improved and uniform wet
processing. After desizing the jeans are normally rinsed with water or continued directly with the
abrasion step.

[0091] The second step, abrasion, can be performed with enzymes or pumice stones or both. In
all cases mechanical action is needed to remove the dye, and the treatment is usually carried out
in washing machines, like drum washers. The term "abraded"” means herein the appearance of
denim fabric when it has been treated by cellulase enzymes or stones, or both. As a result of
uneven dye removal there are contrasts between dyed areas and areas from which dye has been
removed. Synonymous expressions are "stone washed look" or "worn look". In enzymatic stone
washing, or biostoning, abrasion with pumice stones is completely or partially eliminated and
cellulase is added to facilitate the abrasion of Indigo dye from the fiber surface. The cellulase
treatment may be done using neutral or acid cellulases or both.

[0092] Abrasion is generally followed by the third step, after-treatment that includes washing and
rinsing steps during which detergents, optical brighteners or softeners may be used. After the
enzymatic treatment the reaction must be stopped in order to prevent damage of the treated
materials, for example by temperature and/or pH inactivation, the latter comprising a thorough
rinsing and/or detergent wash-off. This ensures that the mechanical strength of the fiber is not
further compromised by the continued presence of the enzyme.

[0093] By "denim" is meant, in connection of this invention, denim fabric, usually denim
garments, particularly jeans. Advantageously the denim is Indigo dyed denim. Denim can also be
treated with Indigo, with derivatives of Indigo or denim dyed with Indigo together with some other
dye, for example Indigodyed denim with sulphur bottom.

[0094] Treatment with a cellulase(s) can completely replace treatment with pumice stones (for
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example, 1 kg commercial enzyme vs. 100 kg stones). However, cellulase treatment can be
combined with pumice stone treatment when it is desired to produce a heavily abraded finish. A
peach skin effect in which a fine protruding hair-like covering is created is also achieved by a
wash combining a neutral cellulase with pumice stones. The cellulases of this invention are
especially useful to provide abraded look and to minimize backstaining in biostoning.

[0095] Biostoning is typically performed at about pH 3.0-8.0, and preferably at pH 4.0-6.0. The
temperature of the reaction can range from about 30°C to 70°C and is preferably between 50-
60°C. The liquor ratio (the ratio of the volume of liquid per weight of fabric) may range from about
3:1 to 20:1, preferably 5:1 to 10:1. The treatment time can range between 15 min-90 min and
preferably 30 min-60 min. It should be emphasized that the enzyme dosage depends greatly on
the type of the fabrics, machinery, process conditions (pH, temperature, liquor ratio, treatment
time, denim load, process scale) and type of enzyme preparation and like. If desired, pumice
stones can be used in combination with the endoglucanases or endoglucanase fusion proteins.
The enzyme dosage required will then be significantly lower. A person skilled in art is capable in
defining suitable dosages and conditions.

[0096] The textile material that is treated with the enzyme preparations of the invention may be
manufactured of natural cellulose containing fibers or manmade cellulose containing fibers or
mixtures thereof. Examples of natural cellulosics are cotton, linen, hemp, jute and ramie.
Examples of manmade cellulosics are viscose, cellulose acetate, cellulose triacetate, rayon, cupro
and lyocell. The above-mentioned cellulosics can also be employed as blends of synthetic fibers
such as polyester, polyamide or acrylic fibers. The textile material may be yarn or knitted or
woven or formed by any other means.

[0097] The endoglucanases and endoglucanase fusion proteins of the present invention, besides
being especially useful for the treatment of fabric, are useful in general in any area requiring
cellulase activity.

[0098] In the pulp and paper industry, cellulases can be used, for example, in deinking or
modifying fibre of different recycled papers and paperboards having neutral or alkaline pH, in
improving the fiber quality, or increasing the drainage in paper manufacture. Other examples
include the removal of printing paste thickener and excess dye after textile printing, and as a
treatment for animal feed. For example, if the intended application is improvement of the strength
of the mechanical pulp, then the enzyme preparations of the invention may provide one or more
of these proteins so as to enhance or facilitate the ability of cellulose fibers to bind together. In a
similar manner, in the application of pulp refining, the endoglucanases and endoglucanase fusion
protein preparations of the invention may provide one or more of these proteins at a level that
enhance or facilitate such swelling.

[0099] The endoglucanases and endoglucanase fusion proteins of the present invention provide
unexpected advantages when used in textile industry and especially in biofinishing, such as
depilling, and in biostoning. The endoglucanases and endoglucanase fusion proteins of the
present invention are considerably more efficient than the cellulases of prior art. In biofinishing at
least four-fold lower dosages could be used. In other words, higher performance is achieved by
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using the endoglucanases and endoglucanase fusion proteins of the present invention. In
depilling the endoglucanases and endoglucanase fusion proteins of the present invention were
more efficient and produced a stable smooth surface.

[0100] The invention is described in more detail in the following examples, which are not be
interpreted to narrow the scope of the invention but only to clarify the use of the invention.

Example 1. Cultivation of the Acremonium thermophilum ALKO4245

[0101] The Acremonium thermophilum strain ALKO4245 was grown in a 2 litre bioreactor (Braun
Biostat® B, Braun, Melsungen, Germany) in the following medium, g/I: Solka Floc cellulose 40,
corn steep powder 15, distiller's spent grain 5, oats spelt xylan 3, locust bean gum 3, (NH4)2SO4 5
and KHoPOy4 5. The pH range was 5.210.2 (NH3/H>SOy,), aeration 1 vvm, stirring 300-600 rpm,

antifoam control with Struktol® and the temperature 42°C. The cultivation time was 4 days. After
cultivation the cells and other solids were collected by centrifugation and the supernatant was
recovered.

Example 2. Purification of an endoglucanase from Acremonium thermophilum ALKO4245

[0102] The culture supernatant of Acremonium thermophilum ALKO4245, grown as described in
Example 1, was incubated at 70°C for 24 hours after which it was concentrated by ultrafiltration.
The pure endoglucanase was obtained by sequential purification with hydrophobic interaction and
cation exchange chromatography followed by gel filtration. The endoglucanase activity of the
fractions collected during purification was determined using carboxymethyl cellulose (CMC) as a
substrate (according to the procedure of IUPAC, 1987).

[0103] The concentrated culture supernatant was applied to the HiPrep 16/10 Butyl FF
hydrophobic interaction column (GE Healthcare) equilibrated with 20 mM potassium phosphate
buffer, pH 6.0, containing 1 M (NH4)2SO4. Bound proteins were eluted with a linear gradient from
the above buffer to 5 mM potassium phosphate, pH 6.0. Fractions were collected and the
endoglucanase activity was determined as described above. The endoglucanase activity eluted in
a broad conductivity area of 120 to 15 mS/cm.

[0104] Combined fractions were applied to the HiTrap SP XL cation exchange column (GE
Healthcare) equilibrated with 8 mM sodium acetate, pH 4.5. Bound proteins were eluted with a
linear gradient from 0 to 0.25 M NaCl in the equilibration buffer. The protein containing
endoglucanase activity eluted at the conductivity area of 3-7 mS/cm. Cation exchange
chromatography was repeated and the protein eluate was concentrated by freeze drying.

[0105] The dissolved sample was loaded onto the Superdex 75 HR10/30 gel filtration column
(Pharmacia) equilibrated with 20 mM sodium phosphate buffer, pH 7.0, containing 0.15 M NaCl.
The main protein fraction eluted from the column with the retention volume of 13.3 ml. The
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protein eluate was pure as judged by SDS-polyacrylamide gel electrophoresis and the molecular
weight was evaluated to be 40kDa. The specific activity of the purified protein, designated as
Acremonium thermophilum EG_40 or At EG_40 (SEQ ID NO: 2), at 50°C was determined to be
450 nkat/mg (according to the procedure of IUPAC, 1987, supra, using CMC as a substrate).

[0106] The thermal stability of the purified endoglucanase was determined at different
temperatures. The reaction was performed in the presence of 0.1 mg/ml BSA at pH 5.0 for 60 min
using CMC as a substrate. At EG_40 was stable up to 80°C. The T. reesei reference enzymes
EGI (Cel7B) and EGII (Cel5A) retained 100% of their activity up to 60°C and 65°C, respectively.

[0107] For internal amino acid sequencing, the purified Acremonium thermophilum ALKO4245
EG_40 protein (SEQ ID NO: 2) was first alkylated and digested into tryptic peptides. Generated
peptides were desalted and partially separated by nano liquid chromatography (reverse-phase).
The internal peptides were sequenced by electrospray ionization combined to tandem mass
spectrometry (ESI-MS/MS) using the Q-TOF1 (Waters Micromass®) instrument. The internal
peptide sequences so obtained are listed in Table 1.

Table 1. Internal peptide sequences determined from the Acremonium thermophilum
EG_40 cellulase

Peptide Sequence SEQID NO:
Peptide 1 QSCSSFPAPLKPGCQWR 5

Peptide 2 YALTFNSGPVAGK 6

Peptide 3 VQCPSELTSR 7

Peptide 4 NQPVFSCSADWQR 8

Peptide 5 YWDCCKPSCGWPGK 9

Peptide 6 PTFT 10

Example 3. Cloning of Acremonium thermophilum (ALKO4245) celd5A and celd5B genes

[0108] Standard molecular biclogy methods were used in the isolation and enzyme treatments of
DNA (plasmids, DNA fragments), in E. coli transformations, etc. The basic methods used are
described in the standard molecular biology handbooks, e.g. Sambrook, J., ef al., 1989 and
Sambrook J. and Russell, D.W., 2001.

[0109] The genomic library of Acremonium thermophilum ALKO4245 was constructed in Lambda

DASH®II vector (Stratagene, USA) according to the instructions from the manufacturer. The
chromosomal DNA, isolated by the method of Raeder and Broda, 1985, was partially digested
with Sau3A. The digested DNA was size-fractionated in an agarose gel and the fragments of
chosen size (about 5-23 kb) were isolated, dephosphorylated and ligated to the BamHI digested
lambda vector arms. The ligation mixture was packaged using the Gigapack Il Gold packaging
extracts according to the manufacturer's instructions (Stratagene, USA). The titer of the genomic

library was 3.7 x 10° pfu/ml and that of the amplified library was 4.2 x 108 pfu/ml.
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[0110] The internal peptide sequences from the purified Acremonium thermophilum EG_40
cellulase obtained as described in Example 2 shared homology with cellulases of the glycosyl
hydrolase family 45, such as Thielavia terrestris endoglucanase (GenBank Accession No.
CQ827970) and Melanocarpus albomyces Cel45A cellulase (GenBank Accession No. AJ515703).
In order to amplify a probe for screening of the A. thermophilum EG_40 encoding gene (ce/45A,;
SEQ ID NO: 1) from the genomic library, degenerate primers were designed on the basis of the
peptide sequences listed in Table 1 (Example 2). The order of the peptides in the protein
sequence and the corresponding sense or anti-sense nature of the primers was deduced from
the comparison with the homologous M. allbomyces Celd5A sequence. The sense primer
(TAYTGGGAYTGYTGYAARCC, SEQ ID NO: 11) is based on amino acids 1 to 6 of peptide 5 (SEQ
ID NO: 9) and the anti-sense primer (RTTRTCNGCRTTYTGRAACCA, SEQ ID NO: 12) is based
on a peptide sequence (WFQNADN; SEQ ID NO: 13) of the homologous M. albomyces Cel45A
protein. The PCR reaction mixtures contained 50 mM Tris-HCI, pH 9.0, 15 mM (NH4)>S04, 0.1%
Triton X-100, 1.5 mM MgCl,, 0.1 mM dNTPs, 0.5 ug of each primer, 1 unit of Dynazyme EXT DNA
polymerase (Finnzymes, Finland), and approximately 0.5 ug of Acremonium genomic DNA. The
conditions for PCR reactions were as follows: 5 min initial denaturation at 95°C, followed by 30
cycles of 1 min at 95°C, 1 min annealing at 50-60°C, 2 min extension at 72°C and a final
extension at 72°C for 10 min. The extension products were examined in an agarose gel.

[0111] Two PCR products were obtained from the Acremonium PCR reaction. DNA fragments of
about 0.6 kb (SEQ ID NO: 14) and 0.8 kb (SEQ ID NO: 15) were isolated from the agarose gel

and cloned into the pCR4-TOPO® TA vector (Invitrogen, USA) resulting in plasmids pALK1710
and pALK1711, respectively. The cloned PCR products were characterized by sequencing and by
performing Southern blot hybridizations (as described below) to the genomic Acremonium DNA
digested with several restriction enzymes. The hybridization patterns obtained with the two
fragments in stringent washing conditions suggest that two putative endoglucanase genes could
be screened from the Acremonium genomic library. The deduced amino acid sequences of both
PCR products have homology to several published endoglucanase sequences of glycosyl
hydrolase family 45 (BLAST program, National Center for Biotechnology Information; Altschul et
al., 1990).

[0112] The insert from plasmid pALK1710 and pALK1711 was isolated by restriction enzyme
digestion and labeled with digoxigenin according to the manufacturer's instructions (Roche,

Germany). About 1-2x10% plaques from the amplified Acremonium genomic library were
transferred on nitrocellulose filters and screened by hydridization using digoxigenin-labeled
inserts. The temperature for hybridisation was 68°C and the filters were washed 2 x 5 min at RT
using 2 x SSC-0.1% SDS followed by 2 x 15 min at 68°C using 0.1 x SSC-0.1% SDS. Several
positive plaques were obtained, of which five strongly hybridizing plaques were purified from both
screenings. Phage DNAs were isolated and analyzed by Southern blot hybridization. Restriction
fragments of phage DNAs hybridizing to the probes were subcloned into the pBluescript || KS+
vector (Stratagene, USA) and the relevant parts were sequenced. In both cases the subcloned
phage fragment contains the full-length gene of interest.

[0113] Table 2 summarizes the information of the probes used for screening of the
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endoglucanase genes, phage clones from which the genes were isolated, chosen restriction
fragments containing the full-length genes with their promoter and terminator regions, names of
plasmids containing the subcloned phage fragment, and the deposit numbers in the Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH culture collection (DSM) for E. coli
strains carrying these plasmids. The depositions were made under the Budapest Treaty.

Table 2. Probes used for cloning of the endoglucanase genes, phage clones and the
subclones chosen, plasmid names and the corresponding deposit number of the E. coli
strains

Gene (Genomic Probe used {Phage {Subcloned {Plasmid E. coli

library in screening {clone ifragment deposit
no.

At A. pALK1710 P24 5.5 kb Smal jpALK1908 {DSM

celd5A thermophilum 17324
ALKO4245

At A. pALK1711 P41 6.0 kb Xhol {pALK1904 i{DSM

celd5B {thermophilum 17323
ALKO4245

[0114] Relevant information of the two genes, designated as At ce/d5A (SEQ ID NO: 1) and At
cel45B (SEQ ID NO: 3), is summarized in Table 3 and of the respective deduced protein
sequences, At EG_40 (SEQ ID NO: 2) and At EG_40_like (SEQ ID NO: 4), in Table 4. The peptide
sequences of the purified Acremonium EG_40 endoglucanase were found in the corresponding
deduced amino acid sequence of the cloned gene confirming that an appropriate gene was
cloned.

[0115] The full-length At celd5A gene (SEQ ID NO: 1) is 1076 bp in length, interrupted by two
introns of 59 bp and 123 bp, and codes for a 297 amino acid polypeptide At EG_40 (SEQ ID NO:
2). The putative signal peptide cleavage site is after Ala21, and the N-terminus of the mature
protein begins with Leu22, the mature protein (including CBD) comprising amino acids 22 to 297
of SEQ ID NO: 2). The EG_40 cellulase has a C-terminal consensus carbohydrate binding domain
harboring amino acids Lys265 to Leu297 of the full-length polypeptide. The predicted mature
protein after signal peptide cleavage has a molecular weight and pi of 28625 Da and 4.79,
respectively (prediction made using the Compute pl/MW tool at ExPASy server, Gasteiger et al.,
2003). The protein has two putative N-glycosylation sites N-X-S/T (predicted using the program
NetNGlyc 1.0, Gupta et al., 2004).

[0116] Correspondingly, The full-length At cel45B gene (SEQ ID NO:3) is 1013 bp in length,
interrupted by two introns of 155 bp and 102 bp, and codes for a 251 amino acid polypeptide At
EG_40_like (SEQ ID NO: 4). The putative signal peptide cleavage site is after Ala20, and the N-
terminus of the mature protein begins with GIn21, the mature protein comprising amino acids 21
to 251 of SEQ ID NO: 4) The EG_40_like cellulase has no C-terminal consensus carbohydrate
binding domain. The predicted mature protein after signal peptide cleavage has a molecular
weight and pi of 23972 Da and 6.11, respectively (prediction made using the Compute pl/MW tool
at ExPASy server, Gasteiger ef al., 2003). The protein has two putative N-glycosylation sites N-X-
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S/T (predicted using the program NetNGlyc 1.0, Gupta et al., 2004).
Table 3. Summary of the endoglucanase genes isolated from Acremonium thermophilum
ALKO4245

Endoglucanase {Length with Coding regioniNo of iLengths of SEQ

gene introns (bp) @ {(bp) (P introns {introns (bp) ID
NO:

At celd5A 1076 891 2 59, 123 1

At cel45B 1013 753 2 155, 102 3

(@ The STOP codon is included.
® The STOP codon is not included.

Table 4. Summary of the deduced endoglucanase sequences of Acremonium
thermophilum ALK04245. ss, signal sequence

Endoglucanase No {Length of {cgp(b{Predicted {Predicted {Putative N- {SEQ
protein of |ss MW (Da, {pl (ss notiglycosylation{ID
aas {NN/HMM(@ ss not incl) sitesd NO:
incl)(©
AtEG_40 297i21/21 Yes; {28625 4.79 2 2
K265
to
L297
At EG_40_like §251§20/20 No 23972 6.11 2 4

@ The prediction on the signal sequence was made using the program SignalP V3.0
(Nielsen et al., 1997; Bendtsen ef al., 2004); the NN value was obtained using neural
networks and HMM value using hidden Markov models.

® presence of a carbohydrate binding domain in the protein, the amino acids of the C-
terminal CBD are indicated (numbering according to the full length polypeptide)

€ The predicted signal sequence is not included. Prediction was made using the
Compute pl/MW tool at ExPASYy server (Gasteiger et al., 2003).

@ The putative N-glycosylation sites N-X-S/T were predicted using the program
NetNGlyc 1.0 (Gupta et al., 2004, In preparation;
www.cbs.dtu.dk/services/NetNGlyc/).

[0117] The deduced protein sequences of the A. thermophilum EG_40 and EG_40_like
cellulases are similar to cellulases of glycosyl hydrolase family 45 (Table 5). The closest sequence
homologies found for EG_40/Cel45A and EG_40_like/Cel45B were endoglucanase sequences of
Thielavia terrestris (GenBank Accession No. CQ827970) and Myceliophthora thermophila
(GenBank Accession No. AR094305), respectively. The alignments were performed using the
Needle programme of the EMBOSS programme package.

Table 5. Comparison of the deduced protein sequences of the Acremonium thermophilum
EG_40 and EG_40_like cellulases with their homologous counterparts

Identity (%)

Organism, enzyme, and accession
number

Acremonium thermophilum EG_40
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Organism, enzyme, and accession Identity (%)

number

Thielavia terrestris EG45, CQ827970 77.3
Melanocarpus albomyces Cel45, AJ515703 75.3
Neurospora crassa, hypothetical 68.9
XM 324477

Humicola risea var thermoidea, EGL3, 67.5
AB003107

Humicola insolens EG5, A23635 67.3
Myceliophtora thermophila fam 45, 57.9
AR094305

Acremonium thermophilum EG_40_like 53.7
Acremonium thermophilum EG_40_like

Myceliophtora thermophila fam 45, 66.9
AR094305

Magnaporthe grisea 70-15 hypothetical, 61.9
XM_363402

Thielavia terrestris EG45, CQ827970 56.8
Acremonium thermophilum EG_40 53.7
Melanocarpus albomyces Cel45, AJ515703 52.8

Example 4. Production of Acremonium thermophilum EG_40 and EG_40_like cellulases in
Trichoderma reesei

[0118] Expression plasmids were constructed for production of the recombinant A. thermophilum
EG_40/Celd45A and EG_40_like/Cel45B cellulases. Both genes (celd5A or cel45B), including their
own signal sequence, were exactly fused to the T.reesei cbh1 (cel7A) promoter by PCR (Table 6).
The cbh1 promoter, cbh1 terminator and amdS marker gene were included as described in
Paloheimo et al. 2003, supra. The linear expression cassette (Figure 1) was isolated from the
vector backbone by restriction enzyme digestion, transformed into T. reesei A96, and
transformants selected with acetamide as sole nitrogen source. The host strain lacks four major
endogenous cellulases: CBHI/Cel7A, CBHII/Cel6A, EGI/Cel7B and EGII/Cel5A. The
transformations were performed according to Penttila et al, 1987, with the modifications described
in Karhunen et al, 1993. The transformants were purified on selection plates through single
conidia prior to sporulating them on potato extract agar.

Table 6. The expression cassettes constructed for production of Acremonium
thermophilum EG_40 and EG_40_like cellulases in Trichoderma reesei. The schematic
structure of the expression cassettes is described in Figure 1
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Endoglucanase Expression Size of the Heterologous
plasmid expression terminator®
cassette(®
At EG_40 pALK1920 10.9 kb Notl 156 bp (Hindlll)
AtEG_40 like PALK1921 8.6 kb EcoRl 282 bp (Sspl)

@ The expression cassette for T. reesei transformation was isolated from the vector
backbone by EcoRI or Notl digestion.

® The number of nucleotides after the STOP codon of the cloned gene that are
included in the expression cassette are indicated. The restriction site at the 3'-region
of the gene that was used in construction of the expression cassette is indicated in
parenthesis.

[0119] The endoglucanase production of the transformants was analyzed from the culture
supernatants of shake flask cultivations (50 ml). The transformants were grown for 7 days in a
complex cellulose-inducing medium (Joutsjoki et al.,, 1993) buffered with 5% KH,PO,4 at pH 5.5.
The enzyme activity of the recombinant protein was measured from the culture supernatant as
the release of reducing sugars from carboxymethylcellulose (2% CMC) at 50°C in 50 mM Sitrate
buffer pH 4.8 essentially as described by Bailey, M. J. and Nevalainen, KM.H., 1981; Haakana,
H., et al, 2004. Production of the recombinant protein was also detected from the culture
supernatant by SDS-polyacrylamide gel electrophoresis. EG_40-specific polyclonal antibodies
were produced in rabbits (University of Helsinki, Finland). The expression of EG_40 cellulase was
verified by Western blot analysis with anti-EG_40 antibodies using the ProtoBlot Western blot AP
system (Promega). The genotypes of the chosen transformants were analysed by Southern
blotting using the expression cassette as a probe.

[0120] The pH optimum of the heterologously produced EG_40/Cel4d5A and EG_40_like/Cel45B
cellulases was determined in the universal Mcllvaine's buffer within a pH range of 4.0-8.0 using
CMC as a substrate. As shown in Figure 2A, the pH range of EG_40/Cel45A cellulase is relatively
broad (4.5-6.0), the optimum being at pH 5.5. The pH optimum for EG_40_like/Cel45B was
determined to be pH 5.0-5.5. The optimal temperature for enzymatic activity of EG_40/Cel45A
and EG_40_like/Cel45B cellulases was determined to be 75-80°C and 60°C, respectively (Figure
2B). The thermal stability of the heterologously produced EG_40/Cel45A cellulase is comparable
to that of the purified protein.

[0121] The chosen transformants RF6118 (At EG_40) and RF6071 (At EG_40_like) were
cultivated in a 2 litre bioreactor for four days (28°C, pH 4.2) to obtain material for the application
tests (see Examples 8 to 13).

Example 5. Construction and production of modified Acremonium thermophilum EG_40
cellulases

[0122] Standard molecular biology methods were used as described in Example 3. The signal
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sequence of EG_40 cellulase was replaced with that of Trichoderma reesei CBHI. The use of the
host's endogeneous signal sequence was expected to improve the heterologous protein
production. In order to amplify the 5' fragment of the At cel45A gene two oligonucleotides were
designed. The sense primer
(ATTAACCGCGGACTGCGCATCATGTATCGGAAGTTGGCCGTCATCTCGG
CCTTCTTGGCCACAGCTCGTGCCCTCGACGGAAAGTCGAC, SEQ ID NO: 22) contains the
signal sequence of T. reesei cel7A and the anti-sense primer (TCGACTGCACCACCATGGTC,
SEQ ID NO: 23) is At celd5A-specific. The full-length gene was reconstituted by ligation of the
amplified PCR product as a Sacll-Ncol fragment with the 3'-end of the At ce/45A gene.

[0123] Subsequently, the carbohydrate binding domain of EG_40/Cel45A was modified: Three
constructs were prepared containing the catalytic domain of EG_40/Cel45A (amino acids 22-234
of SEQ ID NO:. 2) attached to the linker region and CBD of either Trichoderma reesei CBHI/Cel7A
(SEQ ID NO: 24), Acremonium thermophilum ALKO4245 XYN60/Xyn10A (SEQ ID NO: 25), or
Chaetomium thermophilum ALKO4265 CBHI/Cel7A (SEQ ID NO: 26). The linker and CBD region
of the T. reesei CBHI/Cel7A encoding gene (cel7A, SEQ ID NO: 27), A. thermophilum ALKO4245
XYN60/Xyn10A encoding gene (xyn10A, SEQ ID NO: 28), or C. thermophilum ALKO4265
CBHI/Cel7A encoding gene (cel7A, SEQ ID NO: 29) was amplified by PCR using oligonucleotide
combinations of TTGGATCCGAGTCGCAGCGGC-AACCCTAG-CGGCGGCAAC (SEQ ID NO: 30)
+ TAATTCTGCA-GTTACAGGCACTGAGAGTAG (SEQ ID NO: 31), or TTGGATCCGA-

GTCGCAGCGGCGGGAACCCACCCCCCGTCAC (SEQ ID NO: 32) +
TAATTCTGCAGTCACAGGCACTGAGAGTACCAGT (SEQ ID NO: 33), or
TAATTTACGTACCTGGCCTTGACGGCAG (SEQ ID NO: 34) +

ATTAACTGCAGTTACAGGCACTGTTGAGCA (SEQ ID NO: 35), respectively. The amplified PCR
products were ligated to the ce/d5A gene to create At cel/d5A_Tr cel7AlinkerCBD (SEQ ID NO:
36), At celd5A_At xyn10AlinkerCBD (SEQ ID NO: 37), or At celd5A_Ct cel7AlinkerCBD (SEQ ID
NO: 38) genes. The resulting plasmids were designated as pALK2022, pALK2024, and
pALK2026. The deposit numbers of the corresponding E. coli strains in the Deutsche Sammlung
von Mikroorganismen und Zellkulturen GmbH culture collection are DSM 18815, DSM 18816, and
DSM 18817, respectively. The depositions were made under the Budapest Treaty.

[0124] Expression plasmids for production of modified EG_40/Cel45A proteins were constructed
and the recombinant proteins EG_40_TrCBD (SEQ ID NO: 39), EG_40_AtCBD (SEQ ID NO: 40),
and EG_40_CtCBD (SEQ ID NO: 41) were produced in Trichoderma as described in Example 4.
The temperature and pH optimum of the modified EG_40/Cel45A cellulases was similar with that
of the wild-type protein. The chosen transformants RF6828 (EG_40 TrCBD), RF6835
(EG_40_AtCBD), and RF6821 (EG_40_CtCBD) were cultivated in a 2 litre bioreactor for four days
(28°C, pH 4.2) to obtain material for the application tests (Examples 9 and 13).

Example 6. Construction and production of Acremonium thermophilum ALKO4245 EG_40
cellulases lacking carbohydrate binding domain or carbohydrate binding domain plus the
linker region

[0125] To produce Acremonium thermophilum ALKO4245 EG_40 cellulases lacking
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carbohydrate binding domain (CBD), At cel45A_CBDless, or the CBD plus the linker region, At
celd5A_linkerCBDless, two celd5A deletion constructs were made; the first lacking the region
coding for the CBD and the second additionally lacking the linker region between the catalytic
core and the carbohydrate binding domain.

[0126] Standard molecular biology methods were used as described in Example 3. Two different
length 3'-fragments of the ce/45A gene were amplified by PCR. The antisense primers were
designed to exclude the CBD or the linker+CBD region from the product. A PCR product amplified
with primers GCAGCAACCAGTTCGACCTC (SEQ ID NO: 42) and
TTAACTGCAGTCACTGGGCAGTGCAGCCACCGCCTC (SEQ ID NO: 43) was ligated as a Sacl-
Pstl fragment and another PCR fragment amplified with primers ACTGCTGCAAGCCGTCCTGC
(SEQ ID NO: 44) and TTAACTGCAGTCAACCGCTAGGCGGGTTGAAGACGGGATAG (SEQ ID
NO: 45) as an Ncol-Pstl fragment to the 5'fragment of the ce/45A gene to reconstitute full-length
genes At celd5A_CBDless (SEQ ID NO: 16) and At cel45A linkerCBDIless (SEQ ID NO: 18),
respectively. The resulting plasmids were designated as pALK2009 and pALK2014. The deposit
numbers of the corresponding E. coli strains in the Deutsche Sammlung von Mikroorganismen
und Zellkulturen BmbH culture collection are DSM 18813, and DSM 18814, respectively. The
depositions were made under the Budapest Treaty.

[0127] Expression plasmids for the production of the CBDless and link-erCBDless versions of A.
thermophilum EG_40/Celd45A cellulase were constructed and the recombinant proteins (SEQ ID
NO: 17 and 19, respectively) were produced in Trichoderma as described in Example 4.

Example 7. Construction and production of the recombinant Acremonium thermophilum
ALKOA4245 EG_40_like+CBD fusion protein

[0128] To production of a recombinant Acremonium thermophilum ALKO4245 EG_40_like+CBD
fusion protein (SEQ ID NO: 21), the carbohydrate binding domain (CBD) of the EG_40/Cel45A
cellulase is linked to the EG_40_like cellulase. The construct contains the catalytic domain of
EG_40_like (amino acids 1-242 of the full-length polypeptide) attached to the linker region and
CBD of EG_40 cellulase (amino acids 235-297 of the full-length polypeptide).

[0129] Standard molecular biology methods are used as described in Example 3. First, a unique
Nrul restriction site near the C-terminal end of the EG_40_like sequence is introduced by PCR.
This enables direct fusion of any blunt-ended DNA after amino acid S242 of the EG_40_like
polypeptide. The linker+CBD region of the EG_40 encoding gene (cel45A) is amplified by PCR
and a restriction fragment thereof ligated to the cel45B gene (after S242) to create At
celd5B_celd5AlinkerCBD (SEQ ID NO: 20). Expression plasmid for production of the
EG_40_likeCBD cellulase is constructed and the recombinant protein (SEQ ID NO: 21) produced
in Trichoderma as described in Example 4.

Example 8. Performance of EG_40 cellulase preparation in denim finishing at different
temperatures
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[0130] Acremonium thermophilum EG_40 cellulase from strain RF6118 produced using
Trichoderma reesei as host as described in Example 4 was tested for its ability to create abraded
look similar to that provided by pumice stones in biostoning of denim at different temperatures. A
commercial EGIl enriched preparation produced using Trichoderma as host (US 5,874,293)
efficient in denim finishing was used for comparison at 50°C.

[0131] Jeans made of Indigo dyed denim twill were used as test material after desizing with

ECOSTONE® A200 alpha-amylase. The cellulase treatments were performed with Electrolux's
Wascator FOM 71 CLS washer extractor under conditions described in Table 7.

[0132] The EGII enriched stabilized enzyme concentrate was dosed at 0.23% on the weight of
the fabric, which is a typical dosage for the preparation in industrial applications. A concentrated
and stabilized EG_40 preparation obtained from pilot fermentation was dosed at 0.18%. When
calculated [as protein] in terms of the protein content, the dosages were ca. 0.20 mg and 0.035
mg per g of fabric using the Bio-Rad Protein Assay Dye Reagent (BioRad, Hercules, CA, USA)
and bovine gammaglobulin as the standard. The cellulase enzyme was inactivated after draining
by raising the pH above 11 through an addition of 5 g of NaOH (10 min. 40°C) and rinsing three
times. The jeans were dried in a tumbler.

[0133] The biostoning effect/abrasion level was evaluated by measuring the color as reflectance
values with Minolta CM 2500 spectrophotometer using L*a*b* color space coordinates (illuminant
D65/2°). The color from the face side and the reverse side of denim was measured after desizing
(i.e. before the cellulase treatment) and after the cellulase treatment. Each measurement value
on the face side of denim was an average of approximate 40 measurements. Two pairs of jeans
were used in each test and the final result was the average of them. The results are shown in
Table 8 and Fig. 3.

Table 7. The test conditions/process parameters used in cellulase treatments

Process parameter

Denim load 1.3-1.4 kg

Water 19 liter

pH control (pH 5-5.3) 5 ml Acetic acid (80%)

Time 45 min

Temperature 40, 50, 60, or 70°C

Cellulase dosage 0.18% or 0.23% on the weight of the fabric

Table 8. Color measurements of the face side of denim treated with EG_40 preparation at
different temperatures
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Enzyme Dosage, {Protein, {Temp.,;Before After Increase
preparation jo, owfd img/ g °C cellulase cellulase

fabric treatment treatment

L* b* L* b* of L*

EGII 0.23 0.20 50 22.24 §{-1557 {30.08 {-17.6437.84
enriched
conc.
EG 40 0.18 0.035 70 21.88 §{-15.54 {31.07 {-16.7639.20
conc.
EG_40 0.18 0.035 60 2221 §-1540 {34.16{-16.34§11.95
conc.
EG_40 0.18 0.035 50 22.00 §{-15.22 {30.10{-17.26}8.10
conc.
EG 40 0.18 0.035 40 2213 §-14.98 27.26-17.5035.13
conc.
a) on the weight of the fabric Treatment with EGII enriched preparation was used for
comparison at 50°C. L* indicates the lightness,
-b* is the blue direction, +b* is the yellow direction.

[0134] Results in Table 8 and Fig. 3 show that the biostoning effect of EG_40 was very good at a
low dosing range. With the EG_40 preparation similar abrasion level (lightness L*) compared to
EGII enriched preparation was obtained at 50 °C with a 6 times lower amount of protein.

Example 9. Performance of modified EG_40 cellulases in denim finishing

[0135] Modified Acremonium thermophilum EG_40 cellulases produced in Trichoderma reesei as
described in Example 5 were tested for their ability to create abraded look similar to that provided
by pumice stones in biostoning of denim. Recombinant proteins EG_40_TrCBD, EG_40_AtCBD,
and EG_40_CtCBD were compared to wild-type EG_40 cellulase (Example 4).

[0136] Denim legs made of Indigo dyed denims of different type were used as test material after

desizing with ECOSTONE® A200 alpha-amylase. The cellulase treatments were performed with
Electrolux's Wascator FOM 71 CLS washer extractor under conditions described in Table 9.

[0137] Cellulase preparations were dosed at 200 nkat/g on the weight of the fabric. The
endoglucanase activity was measured as in Example 4, except that 3% CMC and 60°C was used.
The cellulase enzyme was inactivated after draining by raising the pH above 11 through an
addition of 4.2 g of NaOH (10 min. 40°C) and rinsing three times. The denim legs were dried in a
tumbler.

[0138] The biostoning effect/abrasion level was evaluated by measuring the color on the face
side of denim as in Example 8. Each measurement value on the face side of denim leg was an
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average of approximate 20 measurements. The final result was the average of three different
denims from Ukos Sport, Belgium (Intrique, Atlanta, Nostalgy). The results are shown in Table 10.
Table 9. The test conditions/process parameters used in cellulase treatments

Process parameter

Denim load

1.1 kg

Water

17 liter

pH control (pH 5)

27 g NayHPQO42H,0 + 19 g citric acid

Time

55 min

Temperature

60°C

Cellulase dosage

200 nkat/g fabric

Table 10. Color measurements of the face
cellulases at 60°C and pH 5

side of denim treated with different EG_40

Cellulase Denim {Dosage {Before cellulase jAfter cellulase {Increase
nkat/g a) itreatment b treatment ©) of L*
L* b L* b
Intrigue 20.56 § -9.88 | 2643 | -12.22 5.87
Atlanta 21.22 §{ -16.41 § 25.99 § -18.40 4.77
Nostalgy 19.70 §{ -10.26 §{ 2449 §{ -13.11 4.79
EG_40_TrCBD {Average 200 20.49 | 1218 | 25.64 | -14.58 5.14
Intrigue 20.63 §{ -10.01 { 27.08 { -12.61 6.45
Atlanta 2126 § -16.6 §{ 2711 § -18.41 5.85
Nostalgy 19.56 { -10.08 | 2418 | -13.24 4.62
EG_40_AtCBD{Average 200 20.48 § -12.23 | 26.12 | -14.75 5.64
Intrigue 20.58 § -9.91 26.97 | -11.94 6.39
Atlanta 2119 | -16.45 { 26.61 | -18.06 5.42
Nostalgy 19.70 §{ 1017 { 23.71 | -12.53 4.01
EG_40_CtCBD{Average 200 20.49 | 1218 | 25.76 | -14.18 5.27
Intrigue 2059 § -9.76 § 2656 § -12.24 5.97
Atlanta 21.26 §{ -16.59 § 26.83 § -18.52 5.57
Nostalgy 19.61 { -10.12 | 24.32 | -13.09 4.71
EG_40 Average 200 20.49 | 1216 | 25.90 | -14.62 5.42
3) on the weight of the fabric
b) * indicates the lightness, -b* is the blue direction, +b* is the yellow direction.

[0139] The results in Table 10 show that
preparations was comparable to that obtained
type cellulase.

the biostoning effect of the modified EG_40
by using the EG_40 preparation containing wild
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Example 10. Boosting the washing performance of EGIl enriched enzyme preparation with
EG_40 cellulase in denim finishing

[0140] The effect of EG_40 cellulase with EGII enriched preparation was tested in biostoning of
denim. The denim and test system for biostoning were as in Example 8, except for the
temperature, which was 50°C. Also the effect of the cellulase treatment was evaluated as in
Example 8. Enzyme preparations were dosed at 3-5 grams resulting in 0.22-0.38% on the weight
of the fabric (Table 11).

[0141] The results in Table 11 and Fig. 4 show that EG_40 can also be used to improve the
abrasion effect of an EGII enriched preparation. With the EGII enriched preparation alone similar
lightness levels to those obtained by the mixture containing 70% of the EGII enriched concentrate
and 30% of EG_40 cellulase concentrate could not be obtained even with an increased dosage.
Table 11. Color measurements of the face side of denim treated at 50 °C with mixture of
EGIl enriched and EG_40 preparations compared to EGIl enriched alone

Enzyme Dosage, {Dosage, {Before After cellulase |Increase of
preparation g 9% owfd) jcellulase treatment ?) lightness
treatment ©)
L* b* L* b*
EGIl enriched {5 0.38 §22.32 §{-15.47 {31.72 {-17.50 {9.40
conc.
EGII enriched {3 0.23 §{22.24 {-1557 $30.08 {-17.64 {7.84
conc.
EGII+EG_40 4.3 0.33 {2220 {-15.53 §{32.31 {-17.46 {10.11
mix. 70%+30%
EGII+EG_40 3 0.22 {2218 {-15.74 §{32.03 {-17.55 {9.85
mix 70%+30%
a) on the weight of the fabric
b) L* indicates the lightness, -b* is the blue direction, +b* is the yellow direction.

Example 11. Performance of EG_40_like cellulase preparation in denim finishing

[0142] EG_40_like fermentation liquid from strain RF6071 produced as described in Example 4
was compared to a EGII enriched concentrate in biostoning of denim. The denim and test system
for biostoning were as in Example 8, except for the temperature, which was 60°C and the amount
of denim, which was leveled to 1430 g with an extra piece of different denim that was not included
in the measurements. Also the effect of the cellulase treatment was evaluated as in Example 8.

[0143] The results in Table 12 show that the abrasion effect of EG_40_like was obtained with
less back-staining (re-deposition of Indigo-dye) on the reverse side of denim. Especially the
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lightness of the pockets was higher and they were less blue.
Table 12. Color measurements of the face and reverse side of denim and pockets treated
at 60°C with EG_40 _like preparation

Enzyme Dosage ;Prot., Before After cellulase deltalL* {deltab*
preparation mg/ g icellulase treatment
fabric itreatment

L* b* L* b*
Face side:
EG 40 like {100 ml {0.32 23.78 {-16.20 §{31.09 {-17.36 {7.31 -1.16
EGII 159 0.095 23.64 §{-16.28 §31.09 {-17.39 {7.45 -1.11
enriched
Reverse
side:
EG_40 like {100 ml {0.32 49.24 §{-7.34 {4774 §{-11.39 i-1.50 {-4.05
EGII 159 0.095 49.32 {-6.97 i47.24 §{-11.78 i-2.09 {-4.81
enriched
Pockets:
EG_40 like {100 ml §0.32 75.42 {-8.78 i66.39 {-13.20 {-9.03 {-4.42
EGII 1.5¢ 0.095 76.63 {-7.95 i{64.41 §{-13.91 {-12.22 {-5.96
enriched
Treatment with EGII enriched preparation was used for comparison. L* indicates the
lightness, -b* is the blue direction, +b* is the yellow direction.

Example 12. Performance of EG_40 and EGII enriched preparation boosted with EG_40 in
biofinishing (depilling)

[0144] The ability of the concentrated RF6118 EG_40 preparation and the ability of EGII
enriched preparation boosted with EG_40 in depilling of cotton knitwear were compared to a
commercial EGII enriched preparation, typically used in biofinishing formulations. The cellulase
treatments were performed with Electrolux's Wascator FOM 71 CLS washer extractor under
conditions described in Table 13.

[0145] Pieces of two kinds of low quality blue Polo-neck sweaters with fuzzy surface, made of
100 % cotton jersey-based fabric or rib made of 95% cotton and 5% lycra, were used as test
material. Filling material was added up to 1 kg. Samples were first pre-washed for 10 min at 60°C
with 1 ml/l surfactants/wetting agents (Sandoclean PCJ from Sandos and Imacol CN from
Clariant) and rinsed 3 times. After this the cotton knits were treated with cellulase at 60°C for 60
minutes in the presence of the same textile auxiliaries as used in pre-wash. The enzyme was
inactivated as described in Example 8, except for the temperature which was 60°C during the
alkaline rinse, and the pieces of knitwear were rinsed three times and dried in the dumbler.

Table 13. The test conditions/process parameters used in biofinishing treatments
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Process parameter

Fabric load 1.0kg

Water 15 liter

Sandoclean PCJ and Imacol CN 1 mi/l

Buffer/pH control (pH 5-5.3) ca. 3 ml Acetic acid (80%)

Time 60 min

Temperature 60°C

Cellulase dosage 0.04% to 0.63% on the weight of the
fabric

[0146] The effect of the cellulase treatment was evaluated visually with a naked eye and with a
loupe. Pre-washed sample without enzyme was used as control. The results are shown in Table
14 and digital camera photos taken with a macroobjective are shown in Fig. 5.

[0147] The EG_40 preparation and the EGII enriched preparation boosted with EG_40 had
excellent depilling properties compared to the commercial EGIl enriched preparation that was
used at dosing range typical for this enzyme concentrate in the biofinishing application. With the
EG_40 preparation at least 8 times lower dosage and with the EGII enriched-EG_40 mixture at
least 4 times lower dosages could be used than with EGII preparation to obtain similar effect.

[0148] The protein levels in the bioreactor culture supernatant are somewhat lower with the
RF6118 strain than the Trichoderma producer strain of the EGIl enriched preparation, when
assayed with the used protein determination assay. In spite of this, the EG_40 culture medium is
volumetrically at least 4-6 times more effective in biofinishing.

Table 14. The results of biofinishing treatments with EG_40 and EGIl enriched
preparations boosted with EG_40 compared to EGIl enriched alone

Sample Dosage g Dosage, % Depilling Prot mg/g
owf? effect? fabric

EGII enriched conc. 6.3 0.63 +++++ 0.55

EGII enriched conc. 3.2 0.32 + + + 0.27

EGII enriched+ 3.2 0.32 +++++ 0.21

EG_40 mix.

70%+13%

EGIl enriched+ 1.6 0.16 +++++ 0.10

EG_40 mix.

70%+13%

EGII enriched+ 0.8 0.08 +++ 0.052

EG_40 mix.

70%+13%

EG40 conc. 1.6 0.16 +++++ 0.050

EG_40 conc. 0.8 0.08 +++++ 0.025
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Sample Dosage g Dosage, % Depilling Prot mg/g
owf? effect®) fabric
EG_40 conc. 0.4 0.04 +++ 0.012

Prewashed only, - - - -
without enzyme

a) on the weight of the fabric

b) + + + + + Excellent depilling effect, visually very clean surface
+ + + Good depilling effect, visually relatively clean surface

- Dense surface fuzzing/and or severe pilling

Example 13. Performance of modified EG_40 cellulases in biofinishing (depilling)

[0149] Modified Acremonium thermophilum EG_40 cellulases produced in Trichoderma reesei as
described in Example 5 were tested for their ability in depilling of cotton knitwear. Recombinant
proteins EG_40_TrCBD, EG_40_AtCBD, and EG_40_CtCBD were compared to wild-type EG_40
cellulase. The cellulase treatments were performed with Electrolux's Wascator FOM 71 CLS
washer extractor under conditions described in Example 12, except that the enzyme was dosed at
83 nkat/g fabric. Endoglucanase activity was measured as described in Example 9.

[0150] Pieces of three different knitwears with fuzzy surface, made of 100% cotton or 95% cotton
and 5% lycra, were used as test material. Filling material was added up to 1 kg. Samples were
treated as described in Example 12. The effect of the cellulase treatment was evaluated visually
with a naked eye and with a loupe. Pre-washed sample without enzyme was used as control. The
results are shown in Table 15.

[0151] All EG_40 preparations had excellent depilling properties leading to extensive reduction in
fuzzing and prevention of the pill formation. Control samples, treated without enzyme contained
dense surface fuzzing and severe pilling.

[0152] The preliminary tests performed at 50°C and 30 min using enzyme dosage of 42 nkat/g
fabric showed that all of the different EG_40 cellulases had considerable depilling effect also,
when lower dosages and/or short reaction time is used.

Table 15. The results of biofinishing treatments with different EG_40 cellulases

Sample Dosage, nkat/g fabric Depilling effect
EG_40_TrCBD 83 +++++

EG 40 AtCBD 83 +++++
EG_40_CtCBD 83 +++4+ 4+

EG 40 83 +++++
Washed without enzyme - -

+ + + + + Excellent depilling effect, visually very clean surface
- Dense surface fuzzing/and or severe pilling
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List of deposited organisms

[0153]

Acremonium thermophilum ALKO4245 was deposited at the Centralbureau Voor
Schimmelcultures at Uppsalalaan 8, 3584 CT, Utrecht, the Netherlands (CBS) on Sep 20, 2004
under CBS 116240.

Escherichia coli containing plasmid pALK1908 was deposited at Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSM), Mascheroder Weg 1 b, D-38124 Braunschweig,
Germany on May 13, 2005 under DSM 17324.

Escherichia coli containing plasmid pALK1904 was deposited at Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSM), Mascheroder Weg 1 b, D-38124 Braunschweig,
Germany on May 13, 2005 under DSM 17323.

Escherichia coli containing plasmid pALK2009 was deposited at Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSM), Mascheroder Weg 1 b, D-38124 Braunschweig,
Germany on November 24, 2006 under DSM 18813.

Escherichia coli containing plasmid pALK2014 was deposited at Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSM), Mascheroder Weg 1 b, D-38124 Braunschweig,
Germany on November 24, 2006 under DSM 18814.

Escherichia coli containing plasmid pALK2022 was deposited at Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSM), Mascheroder Weg 1 b, D-38124 Braunschweig,
Germany on November 24, 2006 under DSM 18815.

Escherichia coli containing plasmid pALK2024 was deposited at Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSM), Mascheroder Weg 1 b, D-38124 Braunschweig,
Germany on November 24, 2006 under DSM 18816.

Escherichia coli containing plasmid pALK2026 was deposited at Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSM), Mascheroder Weg 1 b, D-38124 Braunschweig,
Germany on November 24, 2006 under DSM 18817.
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ctgccctetg tagazacaay tgaccgacty caaagacag a tac tgg gac tge tge
Tyr Tro Asp Cys Cys

aag
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tte
Phe
50

teg
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tgg
Tz

gcc
Ala

gtgagttecte tgcaegecge
ccaceccactt cececeeeee

cag a ctc acc ttc aac
Leu Thr Phe Asn

cag
Gln

gcc
Ala

ttc
Phe

cag
Gln
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tte
Phe

gty
Val

gac
Agp

age
Ser

tcec tea
Ser Ser

gce cat
Ala His
20

ccg teo
Pro Ser

teg tge
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ggc tge
Gly Cys

gcg gtc
Ala Val

ggc ggc
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atc cca
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ggc ggc
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tgec teg
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gac tgg
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cce
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gecc
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tgc
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teg
Ser

gac
Asp

aac
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tea
Ser

age
Ser
130

ggc
Gly

ctc
Leu

tee
Ser

tte
Phe

ceyg
Pro
210
age

Ser

age
Ser

ttt
Phe

cte
Léu

gge
Gly

éla

gga
Gly
70

gac

Rsp

gag
Glu

cte
Leu

gac
ASp

tgg

Trp

o gac

Asp

gge
Gly

aac
Asn

tee
Ser
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f=laio

Thy

gge
Gly

cce
Pro

tte
Phe

cag
Gln
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tee
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ggc
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Gly

ggc
Gly
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Pro
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Glu
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cgce
Arg

gga
Gly
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tgg
Trp

tce
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agce
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gge
Gly

gty
Val
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Ala
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geg
Ala

gce
Ala

cte
Leu

gtc
Val
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Thr
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gca
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aag
Lys
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gga
Gly

cag
Gln

gcc
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tecg
Ser

tgg
Trp
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gac
Asp

ggc
Gly
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cag
Gln

ccyg
Pro

gac
Asp

acyg
Thr

tte
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age
Ser

gct
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teg
Ser

aag
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cge
Arg

tac
Tyr
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Tyr
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Cys
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Ala
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gg¢c
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cay
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cCce
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200
cye

Arg
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ccg
Pro
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aac
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cecg
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cet
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teec
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gty
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gac
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gecc
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tgc
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gagctaagtt gegtgtegte

aac
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ttc
Phe
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gyt
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cag
Gln

tgc
Cys
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age
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cec
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cag
Gln

aac
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cag
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Thr
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gc
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gtc
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aag
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tte gac cte

Phe
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gce
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cag
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tte
Phe

aay
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ejete
Gly
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Thr
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tece
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cgc

Arg

tgg
~rp

cag
Gln
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Arg
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Ser
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Gly
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cag
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cge
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cge
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<221> CDS
<222> (991)..(1268)

<400> 3

ctcgaggaga ggaaccgagt ttdaaagatg ctatatateg atagactacce ggegtegect 60
cgeectgtce gotetettge atteceecty ttgatgagac gagdcaaact tectggttag 120
aaaagatccg tecgecgagat ttecaccagtg ctaagtcceg agaattggtc attcgacgtt 180

caatatgagt gtcaaagcta tgggtcctaa caaagaagga agcaagagct ttaaagagac 240

agaataacag cagcaaag atg cgt ctc cca cta ccg act ¢ctg ctec gce ctc 291
Met Arg Leu Pro Leu Pro Thr Leu Leu Ala Leu
1 5 10
ttg cece tac tac ¢t¢ gaa gty tcee get €ay ggg gcd tee gga acc ggce 339
Leu Pro Tyr Tyr Leu Glu Val Ser Ala Gln Gly Ala Ser Gly Thr Gly
15 20 25
acg aca aca cgt tac tgg gat tge tecc aag cecg agce tgce geg tgg cet 387
Thr Thr Thr Arg Tyr Trp Asp Cys Cys Lys Pro Ser Cys Ala Trp Pro
30 35 40
ctg aag ggc aat teg cce age ccg gty cag act tgc gac sag aat gac 435

Leu Lys Gly Asn Ser Pro Ser Pro Val Gln Thr Cys Asp Lys Asn Asp

45 50 55
agg ccg ctg aac gat ggg gga aac acc aag tce ggce tge gac aac ggt 483
Arg Pro Leu Asn Asp Gly Gly Asn Thr Lys Ser Gly Cys Asp Asn GLy
60 65 70 75
ggc ggg gcoc tte atg tge tea tee cag agt cce tgg gec gte aat gag 531
Gly Gly Ala Phe Met Cys Ser Ser Gln Ser Pro Trp Ala Val Asn Glu
80 85 30
acc acc agc tac ggc tgg gca goc gtt cgt ate goe gge agt ace gag 579
Thr Thr Ser Tyr Gly Trp Ala Ala Val Arg Ileé Ala Gly Ser Thr Glu
95 100 105
teg goe tgg tge fgh gee tge tac gag cte ace tte dec agt ggg cece 627
Ser Ala Trp Cys Cyg Ala Cys Tyr Glu Leu Thr Phe Thr Ser Gly Prc
110 115 12
gtc agt gga aag aag ctc ata gtc cag gce acg aac &act ggb gga gac €758
Vel Ser Gly Lys Lys Leu Ile Val Gln Ala Thr Asn Thr Gly Gly Asp
125 130 135
ctt ggg age aac cac ttt gaec ¢tt gcg gtatgtgggy tttttettte 122
Leu Gly Ser Asn His Phe Asp Leu Ala
140 145
ttcatcateyg ctetcacecat gdattceteyg gegcaaggac cdagattgag aagegtcaat 782

gececgggttgg acacgggagce cgggatagga dcacagaggce cgtttaagac cgtecagetga 842

cagcagagea attag atb cec gga ggt ggt gtt ggt cag tcecc aat g 888
Ile Pro Gly Gly Gly val Gly Gln Ser Asn
150 155
gtaggttect tececzgaagt accggeaaca gootgtgcocgt tgctgtatac ceccttttaat 948
cetageatct tectgetgga tacaagecaa ccecattttet ag ¢t tge acg aac 1001
Ala Cys Tar Asn
160
czg tat gogt geg ccec cog aac gge tgg ggo gac agg tat ggt ggeo gtg 1049
Gln Tyr Gly Ala Prc Pro Asn Gly Trp Gly Asp Arg Tyr Gly Gly Val
163 170 175
cac teg cgg age gac tge gac age thte cec geg geg ctec aag gee gge 1097

His Ser Arg Ser Asp Cys Asp Ser Phe Pro Ala Ala Leu Lys Ala Gly
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tgg
Trp

tte
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Cys
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Thr
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Arg

gtg cct

Val
245
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gtecttactec
catatatcgt
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gagagggtga
<210> 4

<211> 251
<212> PRT

tte
Phe

cga
Arg

gac
Asp
200

gta
Val
218

gee
Ala

cag
G.ln

230

Z

aac
Ash

gat
Asp

ace tac acc

tgatggttgg
gegecagygyyg
cagccactte
ggccgeecaa
caaaggcagt
cagcattaga
gcgeggcaca
gacgacacte
gtcaccgtcyg
catgagaact
aaaccaacyge
gttcggoygeca

ctecgtetact

LO0

ttc
Phe

tgg
Trp

tge
Cys

lelele]
Pro

ate
Ile

gce
Ala

cag
GIln

gca
Ala

aac
Ash

ggc
Gly

gee
Ala
205

atce
Ile

gcc
Ala
220

act
Thr

gag
Glu

235

geg tca

250
gecatgtgtta
agttgaaagg
Lgtacatatt
accgccacgyg
cggaatattec
acacceecey
aaaccaacca
cgcteatggt
tcaatgcttce
ceatctitee
cgctgatgaa
cttttttegt

cgact

<213> Acremonium thermophilum

<400> 4
Met Arg
1

Glu Val

Tzp
35

Pro

Gly
65

Leu

Ser

Cys

Pro

Asn

Lieu

Ala
Z0

Gln GI

Cys Lys
Val

Gln

Thr Lys

Pro

Thr

Ser

Thr Leu

Ala Ser

b4

Ser Cys

40

Cys
55

Gly Cys

70

gge

Pro Thr Tyr Thr Ala Ser Gly

gtectcactea
ggttgcegta
caatgacatt
tttgcttagg
ctegttgett
cegagggett
cgccectegte
ctggtectet
cctcaagett
geettttecac
tgcttecegat

cctccagete

Ala
10

Leu

Gly Thr

25

Gly

Ala Trp Pro

Asn Asp

Asn Gly

75

Asp

ceyg
Pro

&ac
Asn

cag
Pro

gct
Ala

aag
Lys

tce
Ser

agc
Ser

gtg
Val
220
ggc
Gly

225

act
Thr

999
Gly
249

tgaaagtegy ctggggcacc

ccagggacat
cgagaagaca
acatagcccyg
ctggagctga
cggcaacacy
getacgtcaa
ttttatgatyg
gatgtagaag
cttgcggeet
aaagccactg
cgtgtttgac

ccttaactcce

Leu Pro

Thr Thr

30

Leu Lys

45

Arg Pro

60

Gly Gly

[s1sXs)
Pro

Tyr

Thr

Ala

agce
Sexr

ttgtegegac
ttttgtcgee
caaatatgtt
agtggectcgc
gtagetgett
tygcggggte
tcctegetea
gggtaggtca
ttatcctcca
ccctoettgt

gcgecegggy

cgttecatet

Tyr Leu

15

Arg Tyr

Agn Ser
Asn

Asp

Met
80

DK/EP 1969123 T3
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1288

1348
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1468
1528
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2008
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Ala

Phe

145

Thr

Gly

Ala

Pro

Ser

Ala

Cys

Ile

130

Asp

Asn

val

Gly

Val

210

Gly

<210>5
<211>17

<212> PRT
<213> Acremonium thermophilum

<400> 5

Gln Ser Cys Ser S$er Phe Pro Ala Pro Leu Lys Pro Gly Cys Gln Trp

1

Arg

<210>6
<211>13

<212> PRT
<213> Acremonium thermophilum

<400> 6
Tyr Ala Lieu Thr Phe Asn Ser Gly Pro Val Ala Gly Lys

1

<210>7
<211>10

Ser

Ala

Tyr

115

Val

Leu

Gln

His

Cys

195

Ser

Cys

Thr

Gln

Val

100

Glu

Gln

Ala

Tyr

Ser

180

Tyx

Phe

Thr

Ser
85

Arg

Leu

Ala

Ile

Gly

165

Arg

Trp

Lys

Arg

Pro
245

5

5

Pro

Ile

Thr

Thr

Fro

156

Ala

Ser

Arg

Gln

Gln
230

Thr

Trp

Ala

Phe

Asn

135

Gly

Pro

Asp

Phe

Asn

Tyr

Ala

Gly

Thr

120

Thr

Gly

Pro

Cys

Asp

200

Ala

Asp

Thr

Val

Gly

Gly

Asn

ASp

185

Trp

Cys

Ala

Ala

Asn
90

Thr

Gly

Val

Gly

170

Phe

Pro

Ile

Ser
250

10

10

Glu

Glu

Pro

Asp

Gly

155

Trp

Phe

Gln

Ala

Asn

235

Gly

Thr

Val

Leu.

140

Gln

Gly

Pro

Gly

Ala
220

Thr

Ala

Ser

125

Gly

Asp

Ala

Ala

205

Ile

Thr

Ser

Trp

110

Gly

Ser

Asn

Arg

Ala

190

Asp

Thr

Pro

Tyr
95

Cys

Lys

Asn

Ala

Tyr

175

Leu

Asn

Ala

Thr

15

Gly

Cys

Lys

His

Cys

160

Gly

Lys

Pro

Lys

Gly
240
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<212> PRT
<213> Acremonium thermophilum

<400>7

Val Gln Cys Pro Ser Glu Leu Thr Ser Arg
1 5 10
<210> 8

<211>13

<212> PRT

<213> Acremonium thermophilum

<400> 8

Asn Gln Prc Val Phe Ser Cys Ser Ala Asp Trp Gln Arg
1 5 10

<210>9

<211> 14

<212> PRT

<213> Acremonium thermophilum

<400> 9

Tyr Trp Bsp Cys Cys Lys Pro Ser Cys Gly Trp Pro Gly Lys
1 5 10

<210> 10

<211>4

<212> PRT

<213> Acremonium thermophilum

<400> 10

Pro Thr Phe Thr

1

<210> 11

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<220>

<221> misc_feature
<222> (3)..(3)
<223>ymeans cort

<220>

<221> misc_feature
<222> (9)..(9)
<223>ymeanscort



<220>

<221> misc_feature
<222> (12)..(12)
<223>ymeans cort

<220>

<221> misc_feature
<222> (15)..(15)
<223>rmeans aorg

<400> 11
taytgggayt gytgyaarcc 20

<210> 12

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<220>

<221> misc_feature
<222> (1)..(1)
<223>rmeansaorg

<220>

<221> misc_feature
<222> (4)..(4)
<223>rmeans aorg

<220>

<221> misc_feature
<222> (7)..(7)
<223>nmeansa,t,corg

<220>

<221> misc_feature
<222> (10)..(10)
<223>rmeansaorg

<220>

<221> misc_feature
<222> (13)..(13)
<223>ymeans cort

<220>
<221> misc_feature
<222> (16)..(16)
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<223>rmeansaorg

<400> 12
rttrtcnger ttytgraacc a 21

<210> 13

<211>7

<212> PRT

<213> Melanocarpus albomyces

<400> 13
Trp Phe Gln Asn Ala Asp Asn

1 5

<210> 14

<211> 636

<212> DNA

<213> Acremonium thermophilum

<400> 14

tactgggatt gttgcaagce gtectgegac
gtettctegt getecggecga ctggecagege
gacggaggcet ccgectacte gtgegecgac
tegtacgget tcgcagecac ggecatagece
tgetatgegt gagttetoty caagecegett
cccecctacce acccacttce ccececccocge
gtgtegtcca gactcacctt caactcggge
tegaccagca ccggeggeyga cectoggeagyce
ggcgtgggca tetteadcygg ctgegectce
ggcggcatca gegacegceag ccagtgetey
cagtggcgcet tcogactggtt ccagaacgcey
<210> 15

<211> 786

<212> DNA
<213> Acremonium thermophilum

<400> 15
tactgggatt gttgcaagce gagetgegeg

gtgcagactt gcgacaagaa tgacaggccy
tgcgataacg gtggedggge cttecatgtge
accaccagcet acggetggge ageccgttcegt
tgtgectget acgagctcac cttecaccagt

caggccacga acactggtgg agaccttggg

gtttttottt cttedtcate gectectcaceca

tggccgggaa
etcagcgact
cagacgcecct
ggecggeteey
ccecaceoceyg
ctctgtgazc
cecegtegegy
caccagtteg
cagttcggeg
teecttececyg

gataat

tggcctetga
ctgaacgatyg
tcatcccaga
ctecgccggea
gggcccgtea

agcaaccact

tggattecie

agacctegat
tcaacgcgeaa
gggcggtecea
agteccagetg
ctttetgtge
gJggcatcega
gcaagacceat
acctcgeceat
gcecteceecqgyg

cgeccgctcca

agggcaattc
ggggaaacac
gtecectggge
gtaccgagtc
gtggaaagaa

ttgaccttge

Jggcgcaagga

gaaccagcec
gtegggetge
cgacaactte
gtgctgegce
aggccgette
gctaagttgc
ggtagtgcayg
ceceggaegye
cgcccagtac

gecgggetge

gececageeecy
caagtecgge
cgtcaatgag
ggcctyggtge
gctcatagte

ggtatgtggg

ccaagattyga
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gaagcgtcaa tgccgggtty gacacgggag ccgggatagd aacacagagg ccgtttaaga
ccgtcagety acagcaggag caattagatt ccecggaggczg gtgtitggtca gttcaatggt
aggttoctte cctgaagtac cggcaacagce ctgtgcgtzg ctgtatacce cttttadtca
tagcatctte ctgetggata caagccaacce cattttctag cttgcacgeza ccagtatggt
gegeccecga acggctgggg cgacaggtat agtggcgtge actecgcggeg cgactgagac
agcttcecccg cggegetcaa ggecggetge tactggegat tcegactggtt tcaaaacgec

gacaac

<210> 16

<211> 994

<212> DNA

<213> Acremonium thermophilum

<220>
<221> CDS
<222> (13)..(95)

<220>
<221> Intron
<222> (96)..(154)

<220>
<221> CDS
<222> (155)..(403)

<220>
<221> Intron
<222> (404)..(526)

<220>
<221> CDS
<222> (527)..(986)

<400> 16

ggactgegca te atg cge tce teca gee ttt cte cge geca get ¢tg get gec
Met Arg Ser Ser Pro Phe Leu Arg Ala Ala Leu Ala Ala
1 5 10

get ctg cct ¢tg age gcee cadbt gee cte gac gga dag teg deg ag
Ala Leu Pro Leu Ser Ala Hisg Ala Leu Asp Gly Lys Ser Thr Arg
15 20 25

gtatgceadt cctegtacet ctgecctetyg tagdaacaag tgaccgactyg caaagacag

a tac tgg gac tgc tgc aag ccg tec tgé gge tgg gec gga aag gec teg
Tyr Trp Asp Cys Cys Lys Pro Ser Cys Gly Trp Ala Gly Lys Ala Ser
30 35 40

gty aac cag cce gtc tte tcg tge teg gee gac tgg ecag cyc atc age
Val Asn Gln Pro Val Phe Ser Cysg Ser Ala Asp Trp Gln Arg Ile Ser
45 50 55 60

gac ttc aac gcg eag tcg ggc tgc gac gga gge tee gec tac teg tgce
Asp Phe Asn ARla Lys Ser Gly Cys Asp Gly Gly Ser Ala Tyr Ser Cys

DK/EP 1969123 T3
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lefele
Ala

geca
Ala

tge
Cys

gac
Asp

gce
Ala

tat
Tyr
110

cag
Gln

acqg
Thr
95

ge
Ala

acqg
Thr
20

gce
Ala

[elate]
Pro

ate
Ile

tgg
Trp

gcc
Ala

gcg
Ala

gge
Gly

gtc
Val

ggc
Gly
100

aac
Asn
85

tce
Ser

gac
Asp

gag
Glu

aac
Aszn

tec
Ser

ttc
Phe

age
Ser

teg
Ser

tgg
Trp
105

tac
Tyr
90

tgc
Cys

gtgedttetc tgcaagccge ttacccacece cgctttcotgt

gecaggccget tececcectac gecacccactt ceccoccecec

gaggctaagtt gegtgtegte cag a

ggc
Gly

age

acyg
Thr

cct
Pro

tce
Ser

aag
Lys

aac
Asn

gge
Gly

atc
Ile
170

ggc
Gly

tte
Phe

gge
Gly

age
Secr

ggt
Gly
250

acc
Thr

cag
Gln

tgc
Cys
155

age
Ser

tgc
Cys

ace
Thr

tgt
Cys

ggt
Gly
235

cec
Pro

tgactgea

<210> 17

<211> 264
<212> PRT
<213> Acremonium thermophilum

<400> 17

Met Arg Ser Ser Pro Phe Leu Arg Ala Ala Leu Ala Ala Ala L&u Pro

1

Leu Ser Ala His Ala Leu Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys

atyg
Met

tte
Phe
140

gco

Ala

gac
Asp

cag
Gln

tte
Phe

aag
Lys
220

ggc
Gly

acyg
The

20

gtg
Val
125

gac
Asp

tec
Ser

cgc
Arg

tgg
Trp

cag
Gln

cgce
Arg

tee
Ser

gge
Gly

5

gty
Val

cte
Leu

cag
Gln

age
Ser

cge
Arg
190

cac

Arg

gaa
Asp

elele)
Pro

aac
Ash

cag
Gln

gcc
Ala

tte
Phe

cag
Gln
175

tte
Phe

gtg
Val

gac
Asp

age
Scr

cct
Pro
255

cte
Teu

tecy
Ser

atc
Ile

gge
Gly
160

tgc
Cvs

gac
Asp

caqg
Gln

gac
Asp

acc
Thr
240

cct
Pro

ace
Thr

acc
Thr

cec
Pro
145

gge
Gly

teg
Ser

tgg
Trp

t.gc
Cys

gee
Ala
225

ace
Thr

gga
Gly

25

tte
Phe

age
Ser
130

ggc
Gly

ctc
Leu

tce
Ser

tte
Phe

ceg
Pro
210

ago
Ser

agce
Scr

gge
Gly

10

aac
Asn
115

ace
Thr

ggce
Gly

cee
Pro

tte
Phe

cag
Gln
195

tee
Ser

tat
Tyr

acc
Thr

ggt
Gly

geetetgbga togggcatce

teg
Ser

Jggce
Gly

gge
Gly

ggc
Gly

cee
Pro
180

aac
Asn

gag
Glu

cece
Pro

acc
Thr

ggc
Gly
260

gge
Gly

ggc
Gly

gtg
Val

gee
Ala
165

gcg
Ala

geo
Ala

cte
Leu

gte
Val

acc
Thr
245

tgc
Cys

cce
Pré

gac
Asp

gge
Gly
150

cag

Gln

coyg
Pro

gac
Asp

acqg
Thy

tte
Phe
230

agc
Scr

act
Thr

30

75

ggc
Gly

tgc

Cys

gte
Val

cty
Leun
135

atc

Ile

tac
Tyt

cte
Leu

aac
Asn

tec
Ser
215

aac
Asn

tece
Serx

gcg
Ala

15

tte
Phe

gcc
Ala

gcg
ala
120

ggc
Gly

tte
Phe

gge
Gly

cag
Gln

cco
Pro
200

cge

Arg

ceg
Pro

ccy
Pro

cag
Gln
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Cys

Val 1

Lys

65

Pro

Ile

Thr

Thr

Pro

145

Gly

Cys

Ala
225

Thr

Gly

Lys

Trop

Ala

Phe

Ser

130

Gly

Ser

Phe

Pro

210

Sexr

Gly

Pro
35

Gly

Ala *

Gly

Asn

115

Thr

Gly

Pro

Phe

Gln
195

Tyr

Thr

Gly

<210> 18
<211> 907
<212> DNA
<213> Acremonium thermophilum

<220>
<221> CDS

Cys

Cys

Gly

100

Serx

Gly

Gly

Gly

Pro

180

Asn

Glu

Pro

Thy

Gly
260

Cys

Ser

Asp

Asn

85

Ser

Gly

Gly

Val

Ala

165

Ala

Ala

Leu

Val

Thr
245

Cys

Gly

Ala

Gly

70

Asp

Glu

Pro

Asp

Gly

150

Gln

Pro

Asp

Thr

Phe
230

Ser

Thr

Trp

Asp

55

Gly

Asn

Sex

Val

Leu

135

Tyr

Asn

Ser

215

Asn

Ser

Ala

Ala

40

Trp

Ser

Phe

Ser

Gly

Phe

Gly

Gln

Pro

200

Arg

Pro

Pro

Gln

Gly

Gln

Ala

Ser

Trp

105

Gly

16p]

Asn

Gly

Pro

185

Thr

Thr

Pro

Ser

Arg

Tyxr

Tyr

20

Cys

Lys

Asn

Gly

Ile

170

Gly

Phe

Gly

Ser

Gly
250

Ala

Ile

Ser

75

Gly

Cys

Thr

Gln

Cys

155

Ser

Cys

Thr

Cys

Gly
235

Pro

Ser

Ser

60

Cys

Phe

Ala

Phe

140

Ala

Asp

Gln

Phe

Lys

220

Thr

Val

45

Asp

Ala

Ala

Cys

Val

125

Asp

Ser

Arg

Trp

Gln

205

Arg

Ser

Gly

Asn

Phe

Asp

Ala

Tyr

110

Val

Leu

Gln

Ser

Arg

190

Arg

Asp

Pro

Gln

Ash

Ala

Gln

175

Phe

Val

Asp

Pro
255

Pro

Ala

Ala

Lieu

Ser

Ile

Gly

160

Cys

Asp

Gln

Asp

Thr
240

Pro
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<222> (13)..(95)

<220>
<221> Intron
<222> (96)..(154)

<220>
<221> CDS
<222> (155)..(403)

<220>
<221> Intron
<222> (404)..(526)

<220>
<221> CDS
<222> (527)..(899)

<400> 18

ggactgcgca te atd cge e tca ¢ce ttt ¢tc cge gea gect ¢tg get gee
Met Arg Ser Ser Pro Phe Teu Arg Ala Ala Leu Ala Ala
1 5 10

gct ctg cct ¢ty age gee cat gee cte gac gga aag teg acyg ag
Ala Leu Pro Leu Ser Ala His Ala Leu Asp Gly Lys 3er Thr Arg
15 20 25

gtatgccaat cotcecgtacct ctgccctcetyg tagaaacaag tgaccgactyg caaagacag

a tac tgg gac tge tge aag ccg tee tge ggc tgg gec gga aag gec teg
Tyr Trp Asp Cys Cys Lys Pro Ser Cys Gly Trp Ala Gly Lys Ala Ser
30 35 40

gtg aac cag ccc gtc tte teg tge teg gee gac tgg cag ¢gc atc agce
Val Agn Gln Pro Val Phe Ser Cys Ser Ala Asp Trp Gln Arg Zle Ser
45 50 5a 60

gac ttc aac gcg aag tcg ggc tygc gat gga ggc tcce gec tac tcg tgc

Asp Phe Asn R2la Tws Ser Gly Cys Asp Gly Gly Ser Ala Tyr Ser Cys
65 70 75

gcc gac cag dcg ccd tgg geg gte aac dac aac tte teg tac gge tte
Ala Asp Gln Thr Pro Trp Ala Val Asn Asp Asn Phe Ser Tyr Gly Phe
20 85 90

gca gce acg gec atce gee ggc gge tec gag tece age tgg tgce tge gee
Ala Ala Thr Ala Ile Ala Gly Gly Ser Glu Ser Ser Trp Cys Cys Ala
95 100 105

tge tat gec gtgagttcte tgcaagecge ttcccaccco cgetttcectgt
Cys Tyr Ala
110

geaggceget teeccectad ccacecactt ecececeeee gectetgtga tecgggeatee

gagctaagtt gcgtgtegte cag a cte acce tte aac tocg gge cce gte geg
Leu Thr Phe Asn Ser Gly Pro Val Ala
115 120

ggc aag acc atg gtg gty cag tceg acc age acc gygc ggc gac ctg gygc
Gly Lys Thr Met Val Val Gln Ser Thr Ser Thr Gly Gly Asp Leu Gly
125 130 Z35

DK/EP 1969123 T3
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age
Ser

aac
Asn

ggc
Gly

ceg
Pro
185

acc

Thr

acyg
Thr

cct
Pro

aac
Asn

ggc
Gly

ate
Ile
170

ggc
Gly

tte
Phe

gg¢e
Gly

agc
Ser

cag
Gln

tgc
Cys
155

age
Ser

tgc
Cys

acc
Thr

tgt
Cys

ggt
Gly
235

<210> 19

<211> 235
<212> PRT
<213> Acremonium thermophilum

<400> 19

Met Arg Ser

1

Leu

Cys

Val

Lys

65

Ile

Thr

Thr S

Pra

Lys

Phe

50

Ser

Trp

Ala

Phe

(&34

Ala

Pro

35

Ser

Gly

Gly

Agn

115

Thr

S xr

tte
Phe
140

gee
2laE

gac
Asp

cag
Gln

tte
Phe

aag
Lys
220

tgactgca

Ser

Cys

Val

Gly

100

Ser

Gly

3157

gac
Asp

tce
Ser

cgc
Arg

tgg
Tre

cag
Gln
205

cge
Arg

Pro

Alg

Cys

Ser

Asp

Asn

85

Ser

Gly

Gly

Val

cte
Leu

cag
Gln

age
Ser

cgce
Arg
130

cge
Arg

gac
AsSp

Phe

Leu

Gly

Gly

70

Asp

Glu

Pro

Asp

3T

gee
Ala

tte
Phe

cag
Glo
175

tte
Phe

gtg
val

gac
Asp

Lel

Asp

Trp

Asn

Ser

Val

Leu

135

Tle

ate
Ile

gge
Gly
160

tgc
Cys

gac
Asp

cag
Gln

gae
Asp

Arg

Gly

Ala

440

Trp

Ser

Phe

Ser

Al

=

Gly

Phe

cece
Pro
14

ag¢
Gly

tecg
Sexr

tgg
Tre

tge
Cys

geg
Ala
22

Ala

Lys

25

Gly

Gln

Ala

Trp
105

Gly

Aan

gge
Gly

cte
Leu

tece
Ser

tte
Phe

ccyg
Pro
210

age
Ser

Ala
10

Ser
Lys
Arg
Tyxr
Tyr
90

Cys

Asn

317

ggce ggc
Gly Gly

cce ggc
Pro Gly

tte cecc
Phe Pro
180

cag aac
Gln Asn
195

tec gag

Ser Glu

tat ecce
Tyr Pro

Leu Zla

Thr Arg

Ala Ser

Ile Ser

60

Ser Cys
75

Gly Phe

Cys Ala

Thr Met

Gln Phe

140

Cwvs Ala

gtg
val

gee
Ala
165

geg

Ala

gce
Ala

ctc
Leu

gtc
Val

Ala

Tyr

Val

45

Asp

Ala

Ala

Val
125

Asp

Sear

gge
Gly
150

cag

Gln

ceg
Pro

gac
Asp

acyg
Thr

tte
Phe
230

Ala

Trp

30

Asn

Phe

ASP

Ala

Tyr

110

Val

Leu

GIn

atc
Zle

tac
yr

cte
Leu

aac
Asn

tee
Ser
215

aac
Asn

Leu
15

Asp

Asn

Thr

95

2la

Gln

Ala

Phe

ttc
Phe

gge
Gly

cag
Gln

cec
Pro
200

cge
Arg

coyg
Pro

Pro

Ala

Ala

Leu

Ser

Ile

[eAR+4

DK/EP 1969123 T3
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DK/EP 1969123 T3

B L T e e T S Y I V1 T T RO

145 150 155 160

Gly Leu Pro Gly Ala Gln Tyr Gly Gly Ile Ser Bsp Arg Ser Gln Cys
165 170 175

Ser Ser Phe Pro Ala Pro Leu Gln Pro Gly Cys Gln Trp Arg Phe Asp
180 185 1990

Trp Phe Gln Asn Ala Asp Asn Pro Thr Phe Thr Phe Gln Arg Val Gln
195 200 205

Cys Pro Ser Glu Leu Thr Ser Arg Thr Gly Cys Lys Arg Asp Asp Asp
210 215 220

Ala Ser Tyr Pro Val Phe Asn Pro Pro Ser Gly
225 230 235

<210> 20

<211> 1175

<212> DNA

<213> Acremonium thermophilum

<220>
<221> CDS
<222> (1)..(444)

<220>
<221> Intron
<222> (445)..(599)

<220>
<221> CDS
<222> (600)..(630)

<220>
<221> Intron
<222> (631)..(732)

<220>
<221> CDS
<222> (733)..(1172)

<400> 20

atg cgt ¢te cca cta ceg act ¢tg cte gee cte ttg cec tac tac ctce 48
Met Arg Leu Pro Leu Preo Thr Leu Leu Ala Leu Leu Pro Tyr Tyr Leu

1 5 10 5

gaa gtg tece gel cag ggg geca tee ggae acce gge acyg aca aca cgt tac 96
Glu Val Ser Rla Gln Gly Ala Ser Gly Thr Gly Thr Thr Thr Arg Tyr
20 25 30

tgg gat tgc tge aag ccg agc tgc gecg tgg ect ctg aag gge aat tcg 144
Trp Asp Cys Cys Lys Pro Ser Cys Ala Trp Pro Leu Lys Gly Asn Ser
35 40 45

oCL AR ety At e eac R bercy erac A@er aat aRe asey cen Ata aacs mal 199



o

Pro

999
Gly
65

tgc
Cys

tygy
Trp

gcc
Ala

ctc
Leu

ttt
Phe
145

ggattectceg gecgcaaggac caagattgag aagecgtcaat gcogggttgg acacgggage

cgggatagga acacagaggce cgtttaagac cgtcagetga cageagagea attag att
Ile

g
Ser
50

gga
Gly

tca
Ser

gca
Ala

tgc
Cys

ata
Ile
130

gac
Asp

ey

Prao

aac
Asn

tce
Ser

gee
Ala

tac
Tyr
115
gtc
Val

ctt
Leu

e
Val

acc
Thr

cag
Gln

gtt
Val
100

gag
Glu

caq
Gln

gcg
Rla

vy

Gln

aag
Lys

agt
Ser

cgt
Arg

cto
Lieu

goc
Ala

(VR

Thr

tce

Ser
it

cca
Pro

atc
Ile

ace
Thr

acyg
Thr

e
Cys
55

ggc
Gly

tgg
Trp

gea
Ala

ttc
Phe

aac
Asn
135

g

Asp

tgc
Cys

gce
Ala

ggce
Gly

acc
Thr
120

act
Thr

(PR

Lys

gac
Asp

gte
Val

agt
Ser
105

agt

Sexr

ggt
Gly

[PYONS)

Asn

aac
Asn

aat
Asn

acce.

Thr

g9
Gly

gga
Gly

Yo wgy
Asp Arg
60

ggt ggc
Gly Gly
75

gag acc
Glu Thr

gag tcg
Glu Ser

cece gtce
Pro Val

gac ctt
Asp Leu
140

[RA)

Pro

gg9g
Gly

ace
Thr

gee
Ala

agt
Ser
125

999
Gly

ey

Leu

gee
Ala

agc
Ser

tgg
Trp
110

aga
Gly

age
Ser

[ERVEes

Asn

tte
Phe

tac
TV
95

tge

Cys

aag
Lys

aac
Asn

gtatgtgggg tttttettte ttcatcatcg ctctcaccat

cec gga ggt ggt gtt ggz
Pro Gly Gly Gly Val Gly

150

accggtaaca gectgtgegt tgetgtatac ccececttttaalt catagecatct tectgcetgya

155

cag tce aat g gtaggttecct tccctgaagt
Gln Ser Asn

tacaagcecaa ccecattttcet ag ct

aac
Asn

gac
Asp
185

tgg
Tr

tgc
Cys

gec
Ala

ace
Thr

gga
Gly
265

gge
Glv

gge
Gly
170

age
Ser

tte
Phe

ceg
Pro

atc
Ile

age
Ser
250

gge
Gly

ttc
Phe

tgg
TrE

tte
Phe

cag
Gln

gca
2la

aac
Asn
235

acc

Thr

ggt
Gly

acyg
Thr

ggce
Gly

[elele]
Fro

ggc

Gly

gcc
Ala
220

gag
Glu

acc
Thr

ggce
Gly

gge

Glv

gac
Asp

gcg
Ala

ace
Thr

tge
Cys

tgc
Crs

agg
Arg

gcg
Ala
130

gac
Asp

aCa
Thr

ccyg
Pro

agce
Ser

act
Thr
270

ace
Thr

tat
Tyr
175

cte
Leu

aac
Asn

gct
Ala

act
Thr

tece
Ser
255

gecc
Ala

ace
Thr

tge acg aac¢ cag tat ggt gog cco ccg
Ala Cys Thr Asn Gln Tyr Gly Ala Pro Pro
165

16€

ggt
Gly

aag
Lys

ccg
Pro

aag
Lys

999
Gly
240

folels]

Pro

cag
Gln

tgc
Cvs

ggc
Gly

gce
Ala

tec
Ser

age
Ser
225

coc
Pro

tce
Sexr

Lys

gtc
Val

gtg
Val

gge
Gly

gtg
Val
210

ggc
Gly

age
Ser

ggt
Gly

ag tgy

Trp

tcg
Ser

cac tcg
His Ser
180

tgc tac
Cys Iyx
135

age tte
Ser Phe

tgt act
Cys Thr

ggt ggc
Gly Gly

cee acy
Pro Thr
260

gec cag
Ala Gln
275

ggc acc
Glv Thr

cgg
Arg

tgg
L'rp

aaa
Lys

cge
Arg

tce
Ser

245

gge
Gly

tgc
Cys

acc
Thr

age
Ser

cga
Arg

cag
Gln

cag
Gln
230

cac
Pro

aac
Asn

ggc
Gly

tge

Cvs

gac
Asp

tte
Phe

gta
Val
215

aac

Asn

age
Ser

cct
Pro

gge
Gly

cag
Gln

Y

Asp

atg
Met
80

ggce
Gly

tgt
Cys

aag
Lys

cac
His

tgc
Cys

gac
Asp
200

gec
Ala

gat
Asp

acc
Thr

cet
Pro

act
Thr
280

gty
Val

DK/EP 1969123 T3
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336

384

432

484

544

€02

650

710

809

857

905

953

1001

1049

1097

1145



e A e e bt TV

285

cag aac cag tgg tat tcece cag tgt
Gln Asn Gln Trp Tyr Ser Gln Cys

2300
<210> 21
<211> 305
<212> PRT
<213> Acremonium thermophilum
<400> 21
Met Arg Leu Pro Leu Pro Thr Leu
1 5

Glu Val Ser Ala Gln Gly Ala Ser
Z0

Trp Asp Cys Cys Lys Pro Ser Cys
35 40

Pro Sgr Pro Val Gln Thr Cys Asp
50 55

Gly Gly Asn Thr Lys Ser Gly Cys
65 7

Cys Ser Ser Gln Ser Pro Trp Ala
85

Trp Ala Ala Val Arg Ile Ala Gly
100

Ala Cys Tyr Glu Leu Thr Phe Thr
115 120

Leu Ile Val Gln Ala Thr Asn Thr
130 135

Phe Asp Leu Ala Ile Pro Gly Gly
145 150

Thr Asn Gln Tyr Gly Ala Pro Pro
165

Gly Val His Ser Arg Ser Asp Cys
180

Ala Gly Cys Tyr Trp Arg Phe Asp
195 200

Ser Val Ser Phe Lys Gln Val Ala C

210 215

Ser Gly Cys Thr Arg Gln Asn Asp

ctg
Leu
305

Gly

25

Ala

Lys

Asp

Val

Ser

105

Gly

Gly

Asn

Ala

290

tga

Ala

10

Thr

Trp

Asn

Asn

Asn

20

Thr

Gly

Gly B

val

Gly

170

Ser

Phe

Pro

Ile

Leu

Gly

Pro

Glu

Glu

Pro

Gly
155

Trp

Phe

Gln G

Ala

Asn

Thr

Thr

Val

Leu

140

Gln

Gly

Pro

Ala
2240

Glu

Pro

Thr

Lys

45

Pro

Gly

Thr

Ala

Ser

125

Gly

Ser

Asp

Ala

Ala

205

Ile

Thr

Tyr

Thr
30

Gly

Leu ?

Ala

Ser

Trp

119

Gly

Ser

AsSn

Arg

Ala

190

Asp

Thr

Pxro

Tyr
15

Arg

Asn

Phe

Tyr

95

Cys

Lys

Asn

Ala

Leu

Asn F

ala

Thr

Leu

Tyr

Ser

Asp

Met

80

Gly

Cys

Lys

His

Cys
160

- Gly

Lys

Lys

Gly

DK/EP 1969123 T3

1175



Val

Leu
305

Ser Gly

Gly Pro

Tre Ala
275

Ser Gly
290

<210> 22
<211> 89
<212> DNA
<213> Acremonium thermophilum

<400> 22

attadccgeg gactgcgecat catgtatcgg aagttggocyg toatctegge cttettggee

Gly

Thr

260

Gln

Thr

230

Ser Pro

Gly Asn

Cys Gly

Thr Cys

Pro

Gly

Gln
295

235

Thr Thr Ser Thr Thr

Pro Gly Gly Gly Gly
265

Thr Gly Phe Thr Gly
280

Vel Gln Asn Gln Trp
300

acagetegtg cectcgacgyg aaagtegac

<210> 23
<211> 20
<212> DNA
<213> Acremonium thermophilum

<400> 23
tcgactgcac caccatggtc

<210> 24
<211> 68
<212> PRT

<213> Trichoderma reesei

<400> 24

Gly
1

Thr

Thr

Thr

Ser

Agn Pro

Thr Thr

Gln Ser
35

val Cys
50

Gln Cys

Ser

Arg
20

His

Ala

Gly Gly 1?

5

Arg Pro

Tyr Gly

Ser Gly

20

Ala

Gln

Thr
35

Pro Pro Gly Gly Asn
10

Thr Thr Thr Gly Szt
25

Cys Gly Gly Tle Gly
40

Thr Cys Gln Val Lzu
60

Cys

Cys

285

Tyr

Pro

[92]

er

Ser

Thr

279

Thr

Ser

Pro

Ser

Pro

240

Ser Pro

255

Ala Gln

Thr Cys

Gln Cys

Gly Thr
15

Gly Pro

Gly Pro

DK/EP 1969123 T3
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89



09

<210> 25
<211>70
<212> PRT

<213> Acremonium thermophilum

<400> 25
Gly Gly Asn Pro
1

Ser Lys Pro Sex

Gly Pro Gln Gln
35

Cly Pro Cln Ser
50

Trp Tyr Ser Gln
65

<210> 26
<211> 81
<212> PRT

Pro

Gln

Thr

Cys

Cys

Pro

Pro

His

Cln

Leu
70

Val

Thr

Trp

Ser
55

Thxr

Thr

40

Pro

<213> Chaetomium thermophilum

<400> 26
Val Pro Gly Leu
1

Val Pro Pro Ala

Ser Pro Val Ser
35

Lys Trp Gly Gln
50

Val Ala Gly Thr
65

Leu

<210> 27
<211> 1675
<212> DNA

<213> Trichoderma reesei

<220>
<221> Intron

Asp

Ser

Thr

Cys

Thr

<222> (462)..(528)

Thr

Pro

Gly

Cys

-

Sexr

Ser

Thr

Gly

55

Thy

Asn

Thr

Gly

40

Ile

Gln

Thr

Thr
25

Gly Gln

Trp

Pro

Ser

25

Gly

Leu

Thx

10

Thxr

Cys

Thr

Gly

10

Arg

Pro

Tyr

Thr

Thr

Gly

Cys

Asn

Pro

Gly

Thr

Pro
75

Thr

Gly

Cln
60

Pro

Thr

Gly

Gly

60

Trp

Thr

Thr

45

Lys

Tht

Ser

Cy's

45

Cys

Tyr

Gly

Cln

Thr

Ser

Thr

Thr

Ser

Thr
15

Pro

Trp

Thr

15

Thr

Thr

Asn

Gln

Thr

Gln

val

Ser

Gln

Cys

Cys
8.0

DK/EP 1969123 T3



<220>

<221> Intron
<222> (1226)..(1288)

<400> 27

atgtatcgga
tgcactctee.
acttgcactc
acgaacagca
aacgagacct
gttaccacga
gttggegcte
ggcaacgagt
ccectgacgt
cggagcetcte
cacecgetygge
gttcatcaat
gggcattyga
cteegagget
tgggtgcgge
cgactggaac
cctcgatacc
ccgatactat
ctetggcaac

ctetttetea

tectggtcatg
agtcaagcag
ctacccgaca
cteecggtgte
catcaaghte
aaacccgect
acctacccag
cgccagegge
<210> 28

<211> 1471
<212> DNA

agttggeegt
aatcggagac
aacagacagyg
gcacgaactyg
gcgcgaagaa
gcggtaacag
gecetttacet
tctetttega
atcttettgt
tacttecgtgt
gccaagtacyg
ggccaggeca
ggacacggaa
cttaccecee
ggaacttact
ccataccgee
accaagaaat
gtccagaatg
gagctecaacy

gacaagggcy

agtctgtggyg
ctgdctygaga
aacgagacct
cectgctecagyg
ggacccattyg
ggcaccacca
tctecactacyg

acaacttgce

catcteggec
teacccygect
ctecegtggte
ctacgatggc
ctgctgtetyg
ccteteceatt
tatgggcagce
tgttgatgtt
gggctcccag
ccatggacgc
geacggggta
acgttgaggg
getgctgete
aceccttgcac
cegataacag
Lgggcaacac
tgaccgttgt
gcgtcacttt
atgattactyg

gcoctgactea

atgatgtgag
tgttacagta
cetecacace
tcgaatctea
gecagcaccyy
ccacccgecy
gecoagtgegy

aggtcctgaa

<213> Acremonium thermophilum

ttcttggeca
ctgacatggce
stcgacgeca
zacacttgga
gacggtgceg
ggctttgtca
gacacgacct
tcgecagetgc
ctgactggcecc
ggatggtgge
ctgtgacagce
ctgggagecy
tgagatggat
gactgtcgge
atatggegge
cagcttectac
caccecagtec
ccagcagecc
cacagctgag

gttcaagaag

tttgatggac
ctacgccaac
cggtgoegty
gtctecccaac
caaccctage
cccagccact
cggtattggce

cecttactac

cagctegtge
agaaatgcte
actggcgctyg
gctecgaccct
cctacgegte
ceccagtetge
accaggaatt
cgtaagtgac
aatttaaggt
gtgagcaagt
cagtgtecce
tecatccaaca
atectgggagy
caggagatet
acttgcgate
ggccctggcet
gagacgtcgg
aacgccgagc
gaggcagaat

gctaccetetyg

aaacatgege
atgctgtggce
cgcggaaget
gccaaggtca
ggcggcaace
accactggaa
tacagcggcc

tetcagtgec

tcagtcggee
gtcetggtgge
gactcacgct
atgtcctgac
cacgtacgga
gcagaadgaac
caeccctgett
ttaccatgaa
gcggettgaa
atcccaccaa
gcgatctgaa
acgcaaacac
cecaactccat
gcgagggtyga
cegatggetyg
caagctttac
gtgccatcaa
ttgotagtta
teggaggate

gcggeatggt

gttgacaaag
tggactcecac
gctecaccag
ccttectcecaa
ctcecoggegyg
gctectececcgg
ccacggtctg

tgtaa

DK/EP 1969123 T3

540
600
660

720

840
900
960
1020
10840
1140

1200

1440
1500
1560

1620



<220>

<221> Intron
<222> (338)..(472)

<220>

<221> Intron
<222> (699)..(783)

<400> 28

atgcgcgeca
ctcaacagco
aacgtcaacg
gtgacgccey
tacagccagqg
cacaccctgg
tgtectttete
tetecccatee
ggaagttgga
ggccactaca
ggcacgtgge
ttecaacgeceyg
cecgeagegea
caggtactac

getggtgeag

cectgategtyg
ggcgcettgge
gtegteggeg
cgacgtggeyg
gececcgacacy
geeggegtygy
cgggaaccea
geececaccace
gtgcggeggy

gtagaacgac

<210> 29

<211> 1663
<212> DNA

agcaactect
tecgeecgtygge
gcocgacgoeac
agaacggeca
gcgacatagt
tgtggtacag
tttgtettte
agcatcgact
ccegegegac
agggccagtyg
ggaccagegt
cgaagaagge
cetecgegac
aacdactaca

atcgtgecagc

gggtcaacge
ctggaggtgy
gcgcetggega
ggctgegtgg
ttcececggct
acgteggtet
cecceegtea
acgaccacga
atcggcectgga

tggtactcte

ggecggcecgge
ggctggecte
ctacatgtcyg
gaagtggygat
ccecggegtc
ccagctecee
tetetttete
gctgatcttg
gcttecagtcce
ctacgectgg
cttetacaac
cgatgeggge
atgagcgceca
atctegagta

aggcecggcge

cgtecgegceag
cgtacacgga
cgcaggygcaa
gcatcaccat
¢gggcgeggce
cgteggtget
ccaccacygac
ccaccagece
cggggeecgea

agtgcctgtg

<213> Chaetomium thermophilum

<220>

ctgctyggeee
zagtacttey
tacgtcaaca
tccaccgage
gogaagaaga
agetggggte
tetotectete
ctgaccagaa
gtcatcgaga
gacygtggtea
zZoccttcaaca
gcgaagetgt
gagcgcgtgyg
caacggcgoe

gecccdtecgac

ctecectggea
gctggacatc
cgacttcegec
ctgggggtte
gctgctgtac
ggcggceaayg
cacgaccacyg
gecagggtceg
gtegtgccag

=4

ccgegteegt
gcacggecegt
acaagtccga
ccagcecagygyg
acggccaggt
agtgactcte
tectetetete
gctcgtgtygc
cgcacatcte
acgaggccat
ccgactacct
aggtgtcgge
ctaatagttc
aagaccaaca

g999tggyct

acggcgctga
cggcactega
agcgtgotgg
acggacaagt
gacgcgaact
gcgacgaace
accacgtcga
cagcagacgac

agccegtgga

cteggeccag
gegggaggec
gttecggoeag
ccagttcage
gctgogotge
tetttetecte
tetetetete
agtgtcatcc
gaacgtgatg
caacgacgac
ggccattgec
ctttacgttyg
ctcacgcacy
cggcagtgca

tecagggceca

agecgettcac
gcectgeocgee
gctecgtgect
acagctgggt
acagcaagaa
cgceegygceygg
agccgtagea
actggggcca

cgtgecagaa

DK/EP 1969123 T3

60

120

180

240

360

420

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260
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<221> Intron
<222> (1591)..(1654)

<400> 29

atgatgtata
gcttgetece
ggcagctget
accgtctecy
gatggcaaga
ggtatcacca
accaacgtey
ctecteggca
ggcgecctet
aaggctggcyg
ttcatcaacg
ggctteggee
gctactgeet

acctgecggty

gacttcaacyg
accaacaaga
gagatcaage
cccggcaace
agtaacaccg
ggcocccatgg
gactcgacet
accacctecyg
teccaacatce
ggcaaccecga
agcactagcect
tggggccagt
tgcactcage
ttggatttga

<210> 30
<211> 39

<212> DNA

agaagttege
tcaccgetyga
cgaccgtgaa
gctogaccaa
gctgecgecca
ccagcggtga
gcteecegtgt
acgagttcac
acttegttite
ccaagtacqgy
gcgaggecaa

ctatggcag
tcactectea

gcacctacag

cctaccgeca
agatgacecgt
gcttctacgt
ccggaaacte
atgacttcaa
tcctggtcat
accecatega
dtgtccctge
gttteggeee
ccaccaccygt
ctcecgttte
gcggeggtat
tcaacceetyg

cagttgctaa

cgectetegee
gadaccacect
cggcygcegte
ctgctacacc
gacctgctge
ctecectgaac
ctatctgatyg
cttegatgte
catggatgcet
taccggctac
cgttgggaac
ctgctgctet
ccettgoace

ctetgacege

aggcgacaagy
cgtcacccag
ccaggacggc
cattacccag
ccgcaagggce
gtcegtctgg
ccaggccyggce
cgagatcgag
catcggeteg
cgttcctecce
gaccccgact
cggctacacc
gtacagccag

catctgctea

<213> Trichoderma reesei

<400> 30

gcecctegtagg
cgectecacet
eccatcgatg
ggcaaccagt
gtcgatggeyg
ctcaagttcyg
gagaacgaca
cgatgtctcea
gatggtggeca
tgcgatgeta
tggaccccct
gagatggatg
zcegttggee

tatgctggtyg

cececttcectacy
ttccacaaga
cagatcattyg
gagtattgeg
ggtatggctc
gatgaccact
gecececyggey
gcetaggtec
accgtecectyg
gcttetacet
ggccagaccyg
ggctgcacta
gtatgtttct

scagtgectg

ttggatccga gtcgcagegg caaccctage ggeggeaac

ctggegecte
ggaagcgetyg
ccaactggcg
gggataccte
ctgactactc
tcaccaagca
ccaagtacca
acctgggety
tgagcaaata
agtgcecgeg
cgaccaacga
tetgggagge
agagecgetyg

tttgcgacece

gcaagggeat
actcggctgg
craacgctga
atgcccagaa
agatgagcaa
acgccaacat
cegdgegegy
ccaacagcaa
gccttgacyyg
ccaccteceyg
gcggctgecac
actgcgttge
cttecerctt

taa

39

cgecoagcag
cacctetgge
ctggactcac
cctetgecact
ttcgacctat
ccagtacggce
gatgttecgag
cggtetecaac
ctctggeaac
cgacctcaag
tgccaacgce
caacaacatg
cgaggecegac

tgatggetge

gactgtcgac
cgtecctecage
gteccaadatc
ggtcgeette
ggccctecgca
gctectggctce
tgcttgeceg
cgteatette
cagcaacceo
tccgaccage
cacccagaag
tggcaccacc

ctagactege
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<210> 31

<211> 30

<212> DNA

<213> Trichoderma reesei

<400> 31
taattctgca gttacaggca ctgagagtag 30

<210> 32

<211> 41

<212> DNA

<213> Acremonium thermophilum

<400> 32
ttggatccga gtcgcagegg cgggaaccca ccececgtea ¢

<210> 33

<211> 34

<212> DNA

<213> Acremonium thermophilum

<400> 33
taattctgca gtcacaggca ctgagagtac cagt 34

<210> 34

<211> 28

<212> DNA

<213> Chaetomium thermophilum

<400> 34
taatttacgt acctggectt gacggcag 28

<210> 35

<211> 30

<212> DNA

<213> Chaetomium thermophilum

<400> 35
attaactgca gttacaggca ctgttgagca 30

<210> 36

<211> 1096

<212> DNA

<213> Acremonium thermophilum

<220>
<221> gene
<222> (13)..(1091)

41
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<220>

<221> Intron

<222> (84)..

<220>

(142)

<221> Intron
<222> (392)..(514)

<400> 36

ggactgcgca
gecectegacy
aagtgaccga
gaaaggccte
acttcaacgc
cetgggeggt
ccgagtccag
ceygelllely
atcgggcatce

cgggcaagac

tegacctege
geggecteee
cegegecget
ccaccttcac
agcgcgacga
geaaccctce
ctggaagcte
geggececac
agtgcctgta
<210> 37

<211> 1102
<212> DNA

tcatgtateyg
gaaagtcgac
ctgcaaagac
ggtgaaccag
gaagtcggge
caacgacaac
ctggtgctge
Lycagygecyge
cgagctaagt

catggtggtyg

catcceecgyc
cggcgeocay
cecageegggce
cttecageoge
cgacgecage
cggcggaaac
tcceggacct
ggtctgecgee

actgeca

gaagttggece
gaggtatgee
agatactgygg
ccegtettet
Lgcgacyggag
ttectegtacyg
gecctgctaty
LLleeccecla
tgegtgtegt

cagtcegacceca

ggcggegtyg
tacggcggea
tgccagtgge
gtgcagtgece
tatccegtet
cegeetggca
acccagtcte

agcggcacaa

<213> Acremonium thermophilum

<220>

<221> gene
.(1097)

<222> (13).

<220>

<221> Intron

<222> (84).

<220>

(142)

gtecatctegy
catcctegta
sctgctgcaa
cgtgctegge
gctcecegecta
gcttegecage
cgtgagttct
ceeacecacl
ccagactcac

geaccggegy

gcatcttcaa
tcagecgaceyg
gcttegac=g
cgtececgaget
tcaaccecgec
ccaccacgac
actacggcea

cttgecaggt

ccttettggce
cctctgeeet
gecegtectge
cgactggecag
ctegtgegee
cacggccate
ctgcaagceg
Loceeetece
cttcaactcy

cgacctggge

cggetgegec
cdgccagtyge
gttccagaec
cacgtcecge
ttcgggcasc
cogeecgecca
gtgeggeggt

cctgaaccct

cacagetegt
ctgtagaaac
ggctygggecyg
cgcatcagcg
gaccagacge
gccggegget
cttceoecacee
cgeelelygly
ggccecgteg

agcaaccagt

tcccagttey
tcgtecttec
geccgacaace
acgggectgta
cctagecggey
gccactacca
attggctaca

tactactcte
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<221> Intron
<222> (392)..(514)

<400> 37
ggactgcgca

geectegacy
aagtgaccga
gaaaggcecte
acttcaacgc
cctggygcggt
ccgagtaecadg
cegetttety
atecgggcate
cgggcaagac
tecgacctege

gecggectece

cegegecget
cecaccttcae
agcgcgacya
ccgtcaccac
cecacgaccat
getggacggy
actectcagtyg
<210> 38

<211> 1199
<212> DNA

tcatgtateg
gaaagtcgac
ctgcaaagac
ggtgaaccag
gaagtegggc
cCaacgacaac
ctggtgetge
tgcaggecyge
cgagctaagt
catggtggty
catccoeyggc

cggegeecay

ccagceggge
cttcececagege
cgacgecage
cacgacecacg
cagccageag
gccgeagtecyg

cctgtgactyg

gaagttggce
gaggtatgce
agatactgygyg
ceecgtettet
tgcgacggayg
ttectegtacyg
gectgctatyg
tteecceeta
tgcgtgtegt
cagtagacca
ggcggcegtygg

tacggcggea

tgccagtgge
gtgcagtgec
tatcccgtet
accacgacca
ggt:eccgoage
tgccagagcc

ca

<213> Acremonium thermophilum

<220>

<221> gene
<222> (13)..

<220>

(1194)

<221> Intron

<222> (84)..

<220>

(142)

<221> Intron
<222> (392)..(514)

<220>

<221> Intron

gtecatctegg
catcctegta
cctgctgcaa
cgtgectegge
gctccgecta
gcttegecage
cgtgagttet
cecacccact
ccagactecac
gcaccggegyg
gcatcttcaa

tcagcgaceyg

gettcecgactg
cgtcecgaget
tcaaccegce
cgtcgaagee
agacgeactg

cgtggacgty

ccttettgge
cctetgeect
gccgtcctge
cgactggcay
ctcgteocgee
cacggccate
ctgcaagecyg
{eleleteletolotole}
cttcaacteyg
cgacctggge
cygatgcgee

cagccagtge

gttccagaac
cacgtcecge
ttegggcggy
gtcgecageece
gggecagtge

ccagaagcag

cacagctegt
ctgtagdaac
ggctgggecyg
cgcatcagcg
gaccagacgc
gccggcggcet
cttececacea
cgcctetgtg
ggceceegteyg
agcaaccagt
teccagtteg
tegteecttee
gccgacaaco
acgggctgta
aacccaccee
accaccacga

ggcgggatcg

aacgactggt
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<222> (1122)..(1185)

DK/EP 1969123 T3

<400> 38
ggactgecgea tcatgtatecyg gaagttggece gtecatcetcgg ccttettgge cacagectegt 60
gecctegacyg gaaagtcgac gaggtatgcce esatoctegta cctatgeect ctgtagaaac 120
aagtgaccga ctgcaaagac agatactggg actgctgcaa gccgtectge ggcotgggecg 180
gaaaggecte ggtgaaccayg cececgtettet cgtygctegge cygactyggeay cgcatcagey 240
acttcaacge gaagtcggge tgcgacggag gectcegecta ctegtgegee gaccagacge 300
cetgggcggt caacgacaac ttectegtacg geottcecgecage cacggeccate gccggeggcet 360
¢cgagrecag ctggtgctge gectgetatyg cgtgagtict ctgcaagecyg cttececacce 420
cegetttety tdcaggocge ttcccececta cocacgcact toccoecece cgoctectgty 480
alegyggeale cyagelaayl Lgeglyglegl ceagaclkcac cllcecadcley gyccecyloey 540
cgggcaagac catggtggty cagtcgacca geaccggcgg cgacctggge agcaaccadt G600
tcgacctcege cateccecgge ggcggcgtgyg gecatcttceaa cggetgegee tcoecaghttcyg 660
geggeetece cggegeccayg tacggoggca teagcgaccyg cagecagtge tegtecttec 720
ccgecgecget ccagcecggge tgecagtgge gottcecgactg gttccagaac gocgacaacc 780
ccaccttcac cttccagege gtgcagtgee cgteocgageht cacgtceccge acgggetgta 840
agegcgacga cgacgecage tatcccgtcet tcaacccegee tteggtacet ggccttgacy 900
gecagcaacce cggcaacccg accaccaccyg tcgttoctec cgcttetace tceccaccteee 960
gtecgaccag cagcactage tctecegttt cgacccegac tggccagece ggcggctgea 1020
ccacccagaa gtggggceag tgcggcggta tcggctacac cggctgcact aactgegtty 1080
ctggcaccac ctgcactecag ctcadcccct ggtacagcca ggtatgtttce tettceccect 1140
tetagacteyg cttggatttyg acagttgeta acatctgeze aacagtgcet gtaactgea 1199
<210> 39
<211> 298
<212> PRT
<213> Acremonium thermophilum
<400> 39
Met Tyr Arg Lys Leu Ala Val Ile Ser Ala Phe Leu Ala Thr Ala Arg
1 5 10 15
Ala Leu Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys Cys Lys Pro Ser
20 25 30
Cys Gly Trp Ala Gly Lys Ala Ser Val Asn Gln Pro Val Phe Ser Cys
35 40 45
Ser Ala Asp Trp Gln Arg Ile Ser Asp Phe Asn Ala Lys Ser Gly Cys
50 55 60
Asp Gly Gly Ser Ala Tyr Ser Cys Ala Asp Gln Thy Pro Trp Ala Val
65 70 75 g0



Asn

Gly

Gly

Val

145

Ala

Ala

Leu

Val

225

Gly

Gly

Ile

Val

Asp

- Glu

Pro

Asp
130

Gly

Gln

Pro

Asp

Thr

210

Phe

Asn

Gly

Leu
290

Asn

Ser

Val

115

Leu

Ile

Leu

Asn

193

Asn

Pro

Ser

Tyr

275

Asn

<210> 40

<211> 300
<212> PRT
<213> Acremonium thermophilum

<400> 40

Met Tyr Arg Lys Leu Ala Val

1

Phe

Ser

100

Zla

Gly

Phe

Gly

Gln

180

Pro

Arg

Pro
260

Ser

Pro

Ser
85

Trp

Gly

Agsn

Gly

165

Pro

Thr

Thr

Pro

Gly

245

Gly

Gly

Tyr

5

Tyr

Cys

Asn

Gly
150

Ile

Phe

Gly

Ser

230

Thr

Pro

Pro

Tyr

Gly

Cys

Thr

Gln
135

Cys

Thr

Cys

215

Gly

Thr

Thr

Thr

Ser
295

Ala Leu Asp Gly Lys Ser Thr

20

Cys Gly Trp Ala Gly Lys Ala

35

Phe

Met
120

Phe

Ala

Asp

Phe

200

Asn

Thr

Gln

Vel

280

Gln

Arg

Ser

Ala

Cys

105

Val

Arg

Trp

185

Gln

Arg

Pro

Thr

Ser

265

Cys

Ser

Tyr
25

Val

Ala Thr Ala Ile
90

Tyr Ala Leu Thr

Val Gln Ser Thr
125

Leu Ala Ile Pro
14Q

© Gln Phe Gly Gly

155

Ser Gln Cys Ser

Arg Phe Asp Trp

Arg Val Gln Cys
205

Asp Asp Asp Ala

Ser Gly Gly Asn
235

Arg Arg Pro Ala
250

His Tyr Gly Gln

Ala Ser Gly Thr
285

Leu

Ala Phe Leu Ala
10

Trp Asp Cys Cys

Asn Gln Pro Val
45

Ala Gly

Phe Asn
119

Ser Thr

Gly Gly

Leu Pro

Ser Phe E

175

Phe Gln

190

Pro Ser

Ser Tyr

Pro Pro

Thr T

[\S]
Sy
wm K

Cys Gly
270

Thr Cys

Thr Ala
15

oys Pro
30

Phe Ser

Gly

Ser

Gly

Gly

Gly

160

Asn

Glu

Gly

240

Thr

Gly

Gln

Arg

Ser

Cys
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Ala

55

Asp ser Ala Ser

65

Gly Gly Tyr

70

Cys

Phe Ssr Phe

85

Asn Asp Asn Tyr Gly

Ser Glu Trp Cys Cys Ala

Thr Met

120

val ‘
115

Gly Pro Gly Lys

Gly Asn Glnn Phe

135

Asp Leu Sgr

130

Gly

Val Ile Phe Asn Ala

145

Gly Gly

150

Ala Gln Tyr Gly Gly Ile

165

Asp

Cln
180

Ala Pro Leu Pro Gly 5 Gln

Thr Phe Thr Phe

200

Ala Asn Pro

195

Bsp

Thr
210

Leu Ser Arg Thr ; Cys

215

+

REEE)

Pho Pro Pro Gly Gly

o]

Thr Thr Thr Thr Thr Thr

245

Lys

Thr Thr Thr Ser Pro Gln

260

Gly

Ile Thr

275

Pro
280

Gly Gly Gly

Gln
290

Cys Lys Gln Asn Trp

295

Tyr

<210> 41

<211> 311

<212> PRT

<213> Acremonium thermophilum

<400> 41

MNE FAraws Mans~ Toram T oawd

AT TIR T R

Ala

Ala

Cys

105

val

Asp

Ser

Arg

Trp

185

Gln

Arg

Pro

Gln
265

Gln

Ser

Asp

Ala

S0

Tyr

val

Gln

Arg

Pro

Gl

Ser

Gln

[aP R N WIS

Gln

75

Thr

Ala

Gln

Ala

Phe

155

Gln

Phe

Val

Asp

Pro

235

Gln

Thr

Cys

60

Thr

Ala

Leu

Ile
1440

Gly

Cys

Gln

ASE

220

Prao

Pro

His

Gln

Len
300

T & T ek

Prao

Ile

Thr

Ihr

125

Pro

Gly

Ser

Trp

Cys

20%

Ala

Val

Thr

Trp

Ser
285

Trp

2Ala

“he

11C

Gly

Leu

he

19C

?ra

Ser

Thr

Thr

2ro

PO TR N

2la

Thr

Gly

Ehe

175

Gln

Ser

Tyzx

Thx

Thr
255

; Gln C

Trp

Asp Trp Gln Arg Ile Ser Asp Phe Asn Ala Lys Ser Gly Cys

Val
80

Gly

Gly
160

Pro

oy
&
5

Glu

Pro

Thr

240

Thr

Thr
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Ala

Cys

Asn

Gly

Gly

Val

145

Ala

Ala

Ala

Val

225

Asn

Pro

Gly

Thr

LyE

Gly

Ala

50

Gly

Rsp

Glu

Pro

Asp

130

Gly

Gln

Pro

Asp

Thr

210

Phe

Pro

Thr

Gly

Gly
290

ALY

Asp

Trp

35

Asp

Gly

Ser

Val

115

Leu

Ile

Tyr

Leu

Asn
195

Asn

Thr

Ser

Cys

275

Cys

FERVAC]
Gly
20

Ala
Trp
Ser
Phe
Ser
100
Ala
Gly
Phe
Gly
Gln
180

Pro

Pro.

Thr

Sexr

260

Thr

Thr

Leu

Lys

Gly

Gln

Ala

Ser

Trp

Gly

Ser

Asn

Gly

165

Pro

Thr

Thr

Pro

Thr

245

Thr

Thr

Asn

Hdla

Ser

Lys

Arg

Tyr
70

Tyr G

Cys

Asn

Gly

150

Ile

Gly

Phe

Gly

Ser

230

Val

Ser

Gln

Cys

Thr

Ala

Ile

55

Ser

Cys

Thr

Gln

135

Cys

Ser

Thr

Cys

215

Val

Val

Ser

Lys

Val
295

1le

Arg

Ser

40

Ser

Phe

Ala

Met

120

Phe

Asp

Gln

Phe
200

Lys

Pro

Pro

Pro

Tyr
25

Val

Ala

Cys

105

Val

Asp

Arg

Trp

185

Gln

Arg

Gly

Pra

Val

265

Gly

Gly

HAdd

10

Trp

Asn

Phe

Leu

Gln

Ser

170

Arg

Arg

Asp

Leu

Ala

250

Ser

Gln

Thr

e

Asp C

Gln

ASn

Gln

75

Thr

Ala

Gln

Ala

Phe

155

Gln

Phe

Val

AsSp

Asp

235

Ser

Thr

Thr

Pro

Ala

60

Thr

Ala

Ile

140

Gly

Cys

Asp

Gln

BAsp

220

Gly

Thr

Pro

3 Gly

Cys
300

Hlid

Cys

Val

45

Lys

Pro

Ile

Thr

- Thr

125

Pro

Gly

Ser

Trp

Cys
205

Ala

Ser

Ser

Thr

Gly

285

Thr

LELL

ys

w
O

Phe

Ser G

Trp

Ala

Phe

110

Ser

Leu

Phe
190

Pro

Ser

Asn

Thr

Gly
2790

Ile G

Adld
15

Pro

Ser

aAla

Gly
95

Asn

Thr

Pro

Phe

175

Gln

Ser

Tyt

Pro

Ser
255

Leu

£Ly

Ser

Cys

Cys

Val

80

Gly

Ser

Gly

Gly

Gly

160

Asn

Glu

Pro

Gly

240

Arg

Tyr

Asn
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Pro Trp Tyr Ser Gln Cys Leu
305 310

<210> 42

<211> 20

<212> DNA

<213> Acremonium thermophilum

<400> 42
gcagcaacca gttcgacctc 20

<210> 43

<211> 36

<212> DNA

<213> Acremonium thermophilum

<400> 43
ttaactgcag tcactgggca gtgcagccac cgcctc

<210> 44

<211>20

<212> DNA

<213> Acremonium thermophilum

<400~ 44
actgctgcaa gccgtcctge 20

<210> 45

<211> 4

<212> DNA

<213> Acremonium thermophilum

<400> 45

36

ttaactgcag tcaaccgcta ggcgggttga agacgggata g
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Patentkrav

1. Endoglucanase-polypeptid, der omfatter cellulolytisk aktivitet og er valgt fra

gruppen bestdende af:

a) et polypeptid omfattende en aminosyresekvens, der har mindst 95 %
identitet med SEQ ID NO: 2, og

b) et polypeptid af a), der mangler det kulhydrat-bindende domaene, eller
det kulhydrat-bindende domaene og linker-regionen.

2. Endoglucanase-polypeptidet ifglge krav 1, hvor aminosyresekvensen har
mindst 98 % sekvensidentitet med SEQ ID NO: 2.

3. Endoglucanase-polypeptidet ifglge krav 1, der har aminosyresekvensen af SEQ
ID NO: 17 eller SEQ ID NO: 19.

4. Endoglucanase-polypeptidet ifglge krav 1, der er opnéeligt fra eller stammer fra
Acremonium sp., fortrinsvis fra Acremonium thermophilum, mest fortrinsvis fra
Acremonium sp. CBS 116240.

5. Endoglucanase-fusionsprotein omfattende den cellulolytisk aktive kerne af et
polypeptid, der har mindst 95 % sekvensidentitet med SEQ ID NO 2, forbundet til
et heterologt kulhydrat-bindende domasne (CBD).

6. Endoglucanase-fusionsproteinet ifglge krav 5, hvor CBD og en eventuel linker-
region er afledt fra Trichoderma reesei CBHI, Chaetomium thermophilum CBHI,
eller Acremonium sp. xylanase.

7. Endoglucanase-fusionsproteinet ifglge krav 6, hvor fusionsproteinet har en

aminosyresekvens valgt fra gruppen bestdende af en aminosyresekvens, der har
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mindst 71 % sekvensidentitet med SEQ ID NO: 39, mindst 69 % sekvensidentitet
med SEQ ID NO: 40, og mindst 69 % sekvensidentitet med SEQ ID NO: 41.

8. Isoleret polynukleotid, der koder for endoglucanase-polypeptidet ifglge et
hvilket som helst af kravene 1 til 4 eller et endoglucanase-fusionsprotein ifglge et

hvilket som helst af kravene 5 til 7.

9. Det isolerede polynukleotid ifglge krav 8, der har en nukleotidsekvens valgt fra

gruppen bestdende af:

a) en nukleotidsekvens af SEQ ID NO: 1, SEQ ID NO: 16, SEQ ID NO: 18,
SEQ ID NO: 36, SEQ ID NO: 37, eller SEQ ID NO: 38;

b) en komplementeer streng af a); og

C) en sekvens, der er degenereret som et resultat af den genetiske kode til

en hvilken som helst af sekvenserne som defineret i a) eller b).

10. Ekspressionsvektor omfattende en polynukleotidsekvens, der koder for
endoglucanase-polypeptidet ifglge et hvilket som helst af kravene 1 til 4 eller et
endoglucanase-fusionsprotein ifglge et hvilket som helst af kravene 5 til 7.

11. Veertscelle omfattende en ekspressionsvektor ifglge krav 10.

12. Veertscellen ifglge krav 11, hvilken er af svampeoprindelse.

13. Veertscellen ifglge krav 12, hvilken er Trichoderma reesei.

14. Proces til fremstillingen af et endoglucanase-polypeptid ifglge et hvilket som
helst af kravene 1 til 4 eller et endoglucanase-fusionsprotein ifglge et hvilket som
helst af kravene 5 til 7 omfattende trinnet at dyrke vaertscellen ifglge et hvilket

som helst af kravene 11 til 13.
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15. Enzymprasparat omfattende et endoglucanase-polypeptid ifglge et hvilket som
helst af kravene 1 til 4 eller et endoglucanase-fusionsprotein ifglge et hvilket som

helst af kravene 5 til 7.

16. Proces til biostoning, hvilken omfatter trinnet at tilszsette et endoglucanase-
polypeptid ifglge et hvilket som helst af kravene 1 til 4 eller et endoglucanase-
fusionsprotein ifglge et hvilket som helst af kravene 5 til 7 eller et presparat ifglge

krav 15 til bomuldsindeholdende stof eller klaeder, sdsom denim.

17. Proces til biofinishing, hvilken omfatter trinnet at tilsaette et endoglucanase-
polypeptid ifglge et hvilket som helst af kravene 1 til 4 eller et endoglucanase-
fusionsprotein ifglge et hvilket som helst af kravene 5 til 7 eller et praeparat ifglge
krav 15 til tekstilmaterialer sdsom stoffer eller klaader eller garn.

18. Detergentsammensastning omfattende et endoglucanase-polypeptid ifglge et
hvilket som helst af kravene 1 til 4 eller et endoglucanase-fusionsprotein ifglge et
hvilket som helst af kravene 5 til 7 eller et praeparat ifglge krav 15 og
hjaelpestoffer, sdsom overfladeaktive stoffer, surfaktanter, blegemidler eller

builder.

19. Fremgangsmade til behandling af cellulosefiber-indeholdende tekstilmateriale,
hvor fremgangsmaden omfatter at bringe tekstilmaterialet i kontakt med
detergentsammensastningen ifglge krav 18.

20. Fremgangsmade til behandling af tree-afledt pulp eller fiber, hvilken omfatter
trinnet at tilseette et endoglucanase-polypeptid ifglge et hvilket som helst af
kravene 1 til 4 eller et endoglucanase-fusionsprotein ifglge et hvilket som helst af
kravene 5 til 7 eller et praeparat ifglge krav 15 til trae-afledt mekanisk eller kemisk

pulp eller sekundaere fibre.
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21. Fremgangsmade til forbedring af kvaliteten af dyrefoder, hvilken omfatter at
behandle plantemateriale med et endoglucanase-polypeptid ifglge et hvilket som
helst af kravene 1 til 4 eller et endoglucanase-fusionsprotein ifglge et hvilket som

helst af kravene 5 til 7 eller et praeparat ifglge krav 15.

22. Escherichia coli-stamme med accessionsnummer DSM 17324, DSM 18813,
DSM 18814, DSM 18815, DSM 18816 eller DSM 18817.
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DRAWINGS
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Fig 5.
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